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RMC “JL” DISCAPS 


are very 


adaptable 
to temperature 
extremes! 


Type JL DISCAPS are engineered for applications where 
capacitors must exhibit minimum capacity change over wide 
variance in temperature. Between —60° and +110° C Capacity 
change is only +7.5% of capacity at 25° C. Type JL DISCAPS 
are rated at 1000 V.D.C. and are available with capacity 
tolerances of +10% or +20% at 25° C. Write on your 
letterhead for information on these and other high 

quality DISCAPS. 


DISCAP AIA) 4 RADIO MATERIALS COMPANY 
CERAMIC YAK v A DIVISION OF P. R. MALLORY & CO., INC. 

| GENERAL OFFICE: 3325 N. California Ave., Chicago 16, Il. 

CAPACITORS) > Vad —) Two RMC Plants Devoted Exclusively to Ceramic Cepacitors 
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Surplus .. . 
And New Ideas 


‘OME heartening news! 

Over the years there has been fre- 
quent reference to the huge annual sur- 
plus of U. S. agricultural commodities. 
The problem of how to use up these 
products effectively has defied solution. 
Now, however, we seem to have taken a 
hopeful forward step. The National Sci- 
ence Foundation and the U. S. Depart- 
ment of Commerce under the Israel Pro- 
gram for Scientific Translations, Jeru- 
salem, has made its first delivery of 
Russian scientific and technical publica- 
tions translated abroad. 

The funds for this program accrue 
under the provisions of the Agricultural 
Trade Development and Assistance Act 
of 1954. Here countries purchasing 
U. S. Farm Surpluses pay in local cur- 
rency which the U. S. is obligated to 
spend only in the country of purchase. 
By a 1958 amendment these currencies 
may be used to collect, collate, translate, 
abstract and disseminate scientific and 
technological information. 

Projects are now under way in Israel, 
Poland, and Yugoslavia to produce trans- 
lations of some 89,000 pages of foreign 
technical material. Of this, the Israeli 
program has contracted for translation 
and printing of approximately 50,000 
pages of Russian material. In Poland a 
contract with the Central Institute for 
Scientific and Technical Documentation 
at Warsaw provides for 19,000 more 
pages of Polish scientific and technical 
literature. The contract with Yugoslavia 
is with the Directorate for Scientific Re- 
search of the Yugoslav Federal Council 
for approximately 20,000 pages. 


In carrying out its functions under 


effectively use its new technical ideas 


the program, the National Science Foun- 
dation assists participating governmen- 
tal agencies in the selection of material 
to be translated. Included are the De- 
partments of Agriculture, Interior, 
Health Education & Welfare Commerce: 
the Atomic Energy Commission, and the 
Smithsonian Institution. Final selection 
of material is made by Government sci- 
entists on the basis of needs of their 
agencies and the requirements of the 
scientific community. Translations are 
sold by the Office of Technical Services, 
U. S. Department of Commerce at about 
one cent a page. In cooperation with the 
Special Libraries Translations Center at 
John Crerar Library, Chicago, OTS pub- 
lishes twice monthly “Technical Trans- 
lations” to announce new translations 
available and in process (sold on sub- 
scription from Supt. of Documents, Gov- 
ernment Printing Office, Washington 25, 
D. C.; $12 yearly domestic, $16 for- 
eign.) 

Initially, Serbo-Croatian scientific and 
technical literature will be translated. 
At a later date it is planned to include 
other East European languages. 

We think the program should be ex- 
panded and permitted to grow even fur- 
ther. Having foreign technical informa- 
tion from all over the world available in 
the English language will certainly speed 
up the dissemination of such information 
in the U. S. It will also enable us to 
incorporate any new scientific ideas in 
our own technical design programs much 
more rapidly. 

The world needs and can use our sur- 
plus, . . . and we have the know-how to 
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Highlights 


of this issue 


Measuring Return Loss Accurately page 70 
Money and space used to be required for accurate return loss measure- 
ments. Now, with an n-f voltmeter and bridge, or directional coupler, 
they can be made directly in db. The simple technique described per- 
mits measuring 55 db of return loss . . . equivalent to a VSWR of 1.004. 


How to... Display Tunnel Diode Curves page 74 
Since a tunnel diode is a negative resistance device, it is easy to oper- 
ate as a relaxation oscillator. Using the simple circuit described 
herein, an ordinary oscilloscope can trace the complete characteristic 
curve—including the negative resistance region. 


Mixer Circuit Has Clean Output page 76 
A double-balanced mixer circuit is desirable for many communications 
and measurement systems. The balanced system, when properly de- 
signed, will eliminate the input signal and local oscillator from the 
output. 


DOPLOC Tracking Determines Orbit page 78 


Data from a single pass of the satellite near a DOPLOC tracking 
system are sufficient for orbit computation. The entire process takes 
30 minutes. Other systems require hours, days or weeks of data collec- 
tion before a computer can even be fed the information. Further: 


DOPLOC can do it on the first pass. 


Parametric Amplification by Junction Diodes page 8| 


Though the principle of parametric amplification is not new, it was not 
feasible until recently to use voltage dependent variable capacitive 
elements as microwave amplifiers. Diodes with high Q, low loss, and low 
noise now make application at high frequencies a natural evolution. 


The FCC Controls Man-Made RFI page 86 
The FCC is the official U. S. agency responsible for controlling RFI 
that disturbs reception. How this is accomplished, enforcement pro- 
cedures, and what is actually regulated are given in detail plus some 
of the problems. 


How to... Calculate Impedance by Inspection page 93 


The impedance of a complicated combination of resistors, inductors, 
and capacitors may often be calculated by inspection. Certain re- 
curring circuit combinations and a few simple rules make this possible. 


A New Field-Effect Device ... The Alcatron page 98 


The field-effect in semiconductors originated with Shockley and his 
unipolar transistor. A commercial application of this principle is the 
tecnetron. A new device, the alcatron, makes use of the technology 
gained from these two devices. It holds promise of sizable power at 
high frequencies. 


Assessing Maintainability page 194 


The cost of equipment maintenance usually greatly exceeds the initial 
equipment cost. With the suggestions made here, it is possible to 
reduce maintenance costs by 50%. 


How to build... A Transistor Frequency Meter page 196 


Providing a usable or ager range from 20 KC to 70 MC, this 
portable meter is ideal for checking laboratory signal generators. 
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Tunnel Diode Curves 
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Controlling Man-Made RF1 


B+ 


Measuring Return Loss 


The Alcatron 


RADARSCOPE 


is i s 
NEW LIGHT PANEL 


RCA engineer G. Gadbois submerges an RCA electroluminescent 
panel in a tank of water to test brightness under extreme weathe: 
conditions. Fiat, glare-free light panels have low power consump 
tion and long life. They are manufactured in five colors 


DEPT. OF DEFENSE is considering a plan to make 
one of the three services responsible for all purchas- 
ing of electronic replacement parts. 


JAPANESE OUTPUT of electronic products in the 
first quarter of this year totalled $282.1-million, up 
53% from the same period of 1959. Semiconductors 
showed the greatest percentage increase—67%. 


PROPRIETARY RIGHTS of small business men 
dealing with the government are getting a lot of 
attention in Washington. At issue is the govern- 
ment practice of forcing contractors to divulge man- 
ufacturing or design secrets. For some manufac- 
turers this know-how is the only protection against 
competitors; in many cases it is his only means for 
survival. 


UNDERGROUND RADIO was demonstrated last 
month near Carlsbad, New Mexico, and shows great 
promise as an emergency communication system in 
case of nuclear attack. The “Lithocom” transmission 
was between units located 1,000 ft. down in mine 
shafts 44% mi. apart. The medium was a deep-lying 
sub-strata. Noiselevels were reportedly very low. 


INFRARED DETECTORS soon will be able to pick 
up radiation in the range of 25 microns. Philco’s 
Lansdale Division has developed a technique for 
sealing germanium windows to IR detectors, greatly 
extending their abilities in the longer wavelength 
region. Silicon and sapphire windows limit trans- 
mission to 9 and 6 microns. 


LOW-POWER ’SCATTER system designed by G.E 
uses an antenna screen only 4 ft. wide and 8 ft. 
high. Called “Thin Route Tropo,” it employs rela- 
tively narrow bandwidth—500 cps—in transmitting 
digital information. On a Washington, D. C.—Lynch 
burg, Va., 152 mi. long test circuit TRT has main- 
tained a 99.9% reliability figure in transmitting 
teletype signals, using a 175-watt transmitter 


MICROWAVE may be the answer to the oi! indus- 
try’s problem of releasing trapped oil reserves jellied 
in rock thousands of feet beneath the earth’s sur- 
face. Raytheon is working on a microwave heater— 
to generate 5,000 to 10,000 watts of power—that will 
heat the molasses-like oil around the well bore. Pe- 
troleum engineers estimate that in these now in- 
accessible sources there is seven times the amount 
of oil that is economically recoverable at this time. 


RUSSIAN TECHNICAL ARTICLES are now being 
translated overseas, financed by overseas sales of 
surplus U. S. agricultural commodities. The first 
translations were delivered last month. They were 
prepared by the Israel Program for Scientific Trans- 
lations, Jerusalem, under contract to the National 
Science Foundation. 


IMPORTED TRANSISTOR RADIOS will probably 
go up in price—$1 to $8—before Christmas. There is 
less “dumping” by overstocked importers since Japan 
clamped a quota on the number of sets. Most of the 
radios coming in from now on will be through estab- 
lished importers. 


SPACE AGE 
FERRIS WHEEL 


Missile component 
test boom makes a 
striking night - time 
pattern as it revolves 
on the radar range at 
the Engineering and 
Research Center at 
Ford’s Aeroneutronic 
Div., Newport Beach, 
Calif. 
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Analyzing current developments and trends throughout the electronic 


industries that will shape tomorrow's research, manutacturing and operation 


PARAMETRIC MODE TRANSISTOR developed by 
Hughes Aircraft Co. has reportedly produced nearly 
4 KMC at 10% efficiency. Even higher frequency 
ranges are predicted by the designer, Hughes’ physi- 
cist Rainier Zuleeg—eventually up to 10 KMC. The 
special circuit, designed by Lenkurt’s Dr. Vladimir 
W. Vodicka, extends the performance of transistors 
80 that they develop useful gain considerably beyond 
their normal cutoff frequency. 


GOVERNMENT'S ANSWER wo the FFC’s request 
for additional frequencies between 222 and 450 MC 
for TV use was a firm “No.” DOD said that moving 
military communications to another part of the band 
would mean an expenditure of $5 billion for U. S. 
military operations alone, NATO and SEATO com- 
munications would also face severe expenses. Mili- 
tary operational readiness considerations” make it 
impossible to consider the move at this time, said 
DOD. 


R&D FIRMS working on government contracts can 
now lease the equipment necessary for carrying out 
the work. Nationwide Leasing Co. will lease environ- 
mental test equipment, machine tools, electronic gear, 
laboratory equipment, etc. for terms of from three 
to five years. Leases may range from $25,000 to $1 
million or more, but the cost of the equipment to be 
leased cannot be more than one-third of the com- 
pany’s net worth. More details on the plan can be 
obtained from the R&D Dept., Nationwide Leasing 
Co., 11 South LaSalle St., Chicago 8, III. 


SYNTHETIC DIAMONDS for possible use in elec- 
tronic systems of rockets and other high temperature 
applications have been made by Army scientists 
from common graphite. Synthetic diamonds were 
discovered as part of the development program seek- 
ing new electronic materials. Pellets of graphite 
about 3/16th of an inch in diameter were placed in 
a bore of a pressable heat resistant metal cylinder 
and subjected to 1,250,000 psi with temperatures up 
to 3000°F. 


AIR TRAFFIC CONTROL will be extended during 
the next 10 years into the fringes of space, says 
Franklin Dermott, Executive Director of the Air 
Traffic Control Assoc. (ATCA). Among the other 
advances he visualizes are: improvements in air to 
ground or pilot/controller communications, automa- 
tion of many routine communications, reduction in 
the amount of voice transmission, increasing heli- 
copter traffic, and using parallel runways simultane- 
ously under any weather conditions. He looks for 
a continued expansion of air traffic at approximately 
50% per year during the next decade. The most 
challenging problem he sees in air traffic control is 
that of data handling—a job that controllers esti- 
mate consumes as high as 50% of their time. 


ELECTRONIC INDUSTRIES October 1960 


GRADUATE RESEARCH facilities in the country’s 
colleges and universities were awarded more than 
$2 million last year by the National Science Founda- 
tion. Fifty-four colleges and universities shared in 
the grants. 


JAPAN-MADE VIDEO TAPE is now being readied 
for the Japanese market. TDK Electronics Co. of 
Tokyo is now launching a mass production of video 
tapes, as a result of tests made on their product by 
the Japanese Broadcasting Corp. The test showed 
that the TDK product was not inferior to those made 
of foreign equipments—predominately U. S. TDK 
officials say that the American product now practi- 
cally monopolizes the Japanese market. As of now 
some 40 video tape recorders imported from foreign 
countries are in operation in Japan. 


RADIO AND TV RECEPTION will be more com- 
pletely protected against automotive electrical inter- 
ference as a result of a new cooperative action by 
motor vehicle producers. Established practices of 
shielding have largely solved interference problems 
in ordinary low frequency radio equipment, but the 
growth of high frequency broadcasting has created 
a need for a more thorough suppression. New stand- 
ards have been established by the Society of Auto- 
motive Engineers, and the Automobile Manufactur- 
ers Association is urging all auto makers to launch 
a concerted effort to suppress interference produc- 
ing radiation in all their vehicles. 


AIRPORT SCANNER 


First production antennas for new airport taxi radar system developed 
by Airborne Instruments Lab., div. of Cutler-Hammer, Inc., are 
going through final inspection at Goodyear Aircraft, Akron, Ohio. 
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MOISTURE RESISTANCE COMPARISON CHART 
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RELATIVE HUMIDITY RESISTANCE 


For complete technical data on Difilm 
Black Beauty Capacitors, write for En- 
gineering Bulletin 2025 to Technical 
Literature Section, Sprague Electric Co., 
233 Marshall St., North Adams, Mass. 


SPRAGUE COMPONENTS: 


DIFILM® DUAL DIELECTRIC 
(PAPER and POLYESTER FILM) 
with HCX® solid impregnant 
and molded phenolic case 


PAPER DIELECTRIC 
with HCX solid impregnant 
and molded phenolic case 


DIFILM DUAL DIELECTRIC 
(PAPER and POLYESTER FILM) 
with HCX solid impregnant 

and dipped epoxy resin coating 
PAPER DIELECTRIC 

with wax or oil impregnant 

and molded phenolic case 
POLYESTER FILM DIELECTRIC 
with molded case 

PAPER DIELECTRIC 

with HCX solid impregnant 

and waxed cardboard jacket 
PAPER DIELECTRIC 


with wax or oil impregnant 
and waxed cardboard jacket 


The graph tells the story simply 
and to the point! 


DIFILM® BLACK BEAUTY® 
MOLDED TUBULAR CAPACITORS 
withstand more than 2500 hours (95 
to 100 % R.H. at 40 C) with no change 
in humidity resistance! 


No other tubular comes even close 
to this performance. Difilm Capacitors 
are the true answer to moisture prob- 
lems in entertainment and commer- 
cial electronics. 


SPRAGUE 


THE MARK OF RELIABILITY 


CAPACITORS ¢ RESISTORS + MAGNETIC COMPONENTS +« TRANSISTORS e INTERFERENCE FILTERS. » PULSE NETWORKS ®* 
HIGH TEMPERATURE MAGNETIC WIRE + CERAMIC-BASE PRINTED NETWORKS «© PACKAGED COMPONENT ASSEMBLIES 
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As We Go To 


Press... 


EIA Told, “Japs Threat 
To All U.S. Electronics” 


Last year’s flood of Japanese 
transistorized radio imports is but 
the “initial onslaught” of domestic 
markets which will be felt by every 
segment of the U. S. electronics in- 
dustry, Mark Shepherd, Jr., a vice 
president of Texas Instruments 
Inc., told a session of the Electronic 
Industries Association. 

Mr. Shepherd, a member of the 
EIA Electronic Imports Committee, 
warned against taking an optimistic 
view because the Japanese have 
slackened their efforts in the U. S. 
market. The Japanese still retain a 
large portion of the U. S. transistor 
radio business following their cap- 
ture of more than 50% of the 
American market in 1959, Mr. 
Shepherd declared, and added, “As 
I see it, the present period is noth- 
ing more or less than a short and 
shallow breathing spell for the 
U. S. industry.” 

The Japanese drive for new ex- 
port markets, Mr. Shepherd said, is 
being stimulated by near-saturation 
of the home market for radios and 
difficulties of pricing television re- 
ceivers within the reach of Japanese 
wage earners. 

Export of television receivers to 
this country, already underway, 
offers the Japanese “their most im- 
mediate hope of escape” from 
domestic marketing problems, he 
stated. Color and portable television 
sets particularly, he predicted, will 
be merchandised in the U. S. “in 
the most aggressive manner.” 


"GROWING" COMPONENTS 


' 


Semiconductor crystal position inside fur- 
nace during vapor growth process is checked 
by IBM research scientist, H. S. Ingham. 
lodide vapors pick up semiconductor material 
at high temp., then move into cooler part 
of tube where semiconductor “grows” from 
vapor onto a single crystal seed. 
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RADAR DEFENSE SYSTEM 


Prototype structure near Harmarville, Pa., 
is 120-ft. diam. tropospheric scatter para- 
bolic communication antenna, being checked 
before shipment to U. S. DEW line System. 
Blaw-Knox Co., Pittsburgh, Pa., has building 
sub-contract with Western Electric Co., Inc., 
Prime Contractor for new Eastern extension 
of DEW line, and rearward communications 
system of USAF’s BMEWS. 


New IR Sniperscope 
Developed For Army 


A new lightweight T-1 Infrared 
Sniperscope designed to fit virtu- 
ally any individual weapon used by 
front-line troops, has been devel- 
oped for the Army Engineer Re- 
search & Development Lab., Ft. 
Belvoir, Va. by the Raytheon Co., 
Waltham, Mass. 

Weighing but 13 lbs, it hooks 
onto a rifleman’s cartridge belt. Its 
gunsight shows a target image 
twice as large as the World War 
II version, allowing more positive 
identification of the enemy and 
easier detection of enemy camou- 
flage attempts. 

A central infrared searchlight 
sprays the target image with infra- 
red energy. Reflected heat waves 
are then projected on the detector’s 
screen by an_ infrared-sensitized 
image tube. 


“Aerospace” Replacing 
Aeronautical in IAS 


Council of the Institute of the 
Aeronautical Sciences, on a resolu- 
tion proposed by the combined IAS 
Regional Advisory Committees, 
voted unanimously to submit to its 
members for approval the word 
“Aerospace” as a substitute for 
“Aeronautical” which has been in 
its official title since 1932. 
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Military Electronics 
Growth To Slow Down 


Manufacturers of military elec- 
tronic equipment no longer can ex- 
pect the phenomenal yearly market 
expansions which have prevailed 
since the Korean war. 

This is the conclusion of EIA’s 
Military Marketing Data Commit- 
tee, based on a survey of opinion 
among the more than 50 military 
marketing experts comprising the 
committee’s membership. 

Since the end of the Korean war, 
military electronic equipment de- 
mand has risen from 15 to 25% 
yearly. The rate of increase has 
begun to level off, the committee 
said, and for the next 5 to 10 years 
can be expected to run between 8 
and 10% annually. 

The slow-down could be attrib- 
uted to reductions in expenditures 
for military aircraft, the fact that 
the nation’s principal air defense 
systems are nearing completion, and 
abandonment by the military of the 
practice of introducing many new 
weapons to concentrate on a rela- 
tively few major systems. Forty- 
six major missile systems, the com- 
mittee pointed out, have been can- 
celed in the last 10 years. 

The period of “stability” in the 
military electronics market, the 
committee said, will give the indus- 
try an opportunity to apply its 
military equipment experience to 
the development of new products 
for civilian markets. 


SMALLER THAN EYELASH 


New Micro-miniature resistors, rated at 1/16 
watt with resistance values at 100K at 
15% tolerance, measure only 0.125 in. length 
and 0.020 in. diameter. Manufacturer is 
Wilrite Products, Inc., Cleveland. 


Electronic’ 
ISHORTS 


>» Lockheed Aircraft Corp. (Sunnyvale, Calif.) engineers see the cost of 
solar cells dropping to about $300 per watt, and the “practical” efficiency 
of these cells at about 15%. But papers presented at the recent AIEE 
Pacific General Meeting indicate that new fabricating and processing 
techniques make the theoretical efficiency of 19.6% possible. 


» ARPA (Advanced Research Projects Agency) has awarded an additional 
$1,000,000 for LASER development to TRG, Inc., Somerville, Massachu- 
setts and Syosset, N. Y. LASERS (Light Amplification by Stimulated 
Emission of Radiation) operate in the optical frequency range on prin- 
ciples similar to microwave MASERS. (See “LASER—Coherent Light 
Source,” Electronic Industries, Vol. 19, No. 8, pp. 88, August 1960.) 


> The Ultrasonic Manufacturers Assoc. expects to have acceptable stand- 
ards on ultrasonic cleaning and ultrasonic transducers by the end of the 
year. The cleaning committee is working on standards for measuring the 
intensity of cavitational energy and the committee on transducers on 
standards for the use of transducers for both power and instruments. 


>» The Federal Aviation Agency is installing advanced radars in over 34 
airports. The new ASR-9, Airport Surveillance radars have a range of 
60 mi., reach to 25,000 ft., and will increase FAA capability in handling 
air traffic, particularly high speed jets. Texas Instruments Incorporated 
is building and installing the equipment. 


» California Computer Products, Inc., Downey, Calif., has built a complete 
digital data-processing system without using a soldering iron. They did 
this by using Junction Cells, gold-plated brass eyelets with flexible rub- 
ber cores. Each cell can grip up te 6 leads—connections have essentially 
zero resistance. Plastic Assoc.. Laguna Beach, Calif., supplies the cells. 


» Federal Radiation Council's do-it-yourself provision allowing each 
Federal Agency in Atomic work te set its own radiation standards with- 
out FRC review and approval, will be re-examined by President Eisen- 
hower. The Council was originaHy supposed to set the radiation standards 
for all agencies. 


>» NASA has asked for Industry’s help in designing a maneuverable three- 
man spaceship to fly around the moon and back. A “bidders” conference 
was held recently at Langley Field, Va., to discuss design study contracts. 
Up to three $300,000 contracts are planned. Construction is planned for 
1962-65. It will operate in space for several weeks at a time under com- 
plete control of its crew. 


>» TelAutograph Corp. and Comptometer Corp. have each introduced sys- 
tems that provide instantaneous transmission of oral and handwritten 
messages over a single dial telephone circuit. Transmission uses AT&T’s 
Dataphone, which permits switching from talking to writing over the 
same dial phone cireuit. 


» RCA’s Dr. V. K. Zworykin proposes a network of electronic data storage 
centers for storing individual health records. These would provide patients 
and doctors with a high-speed source of diagnostic aid. The population 
would regularly fill out questionnaires which would be checked against 
their previous records. Individuals would be notified when they need a 
doctor’s help. One storage center, with today’s capability, could maintain 
files on 20 million people. 


> An automatic factory control system records instantaneously and simul- 
taneously units produced and production time of as many as thirty differ- 
ent machines. It also records breakdowns and pinpoints their causes. It 
pre-programs possible causes of breakdowns electronically. The complete 
system, twenty machines, uses punched cards, tape, computers, and tele- 
phone hook-ups. Farrington Mfg. Co., has the American rights to the 
German system called Productograph. 


> The antennae on Discoverer XIII used a combination of teflon and cer- 
amic fibers which could ablate (wear away) uniformly under the tre- 
mendous speeds, pressures and temperature changes encountered during 
orbit and when the satellite enters and leaves the earth’s atmosphere. 
Rogers Corp., Rogers, Conn., supplied the material. 


As We Go To Press... 


Philco Produces 
Automated Transistor 


Philco Corp’s Lansdale Div. has 
introduced a new switching transis- 
tor — the 2N769 MADT (Micro- 
alloy diffused base) featuring an 
800 MC gain bandwidth, low hole 
storage factor and low emitter and 
collector diode capacities. 

The new PNP germanium units 
are intended for saturated switch- 
ing circuits at switching rates up 
to 300 MC. Housed in TO-18 cases, 
the new 2N769 transistors are 
being produced on Philco’s Fast 
Automatic Transfer Lines with an 
active semiconductor emitter area 
scaled down to 2.8 mils and a wire 
dia. of 1 mil, compared to 5% mils 
and 2 mils of earlier devices 


NAB Policy Group 
EngineeringCommittees 


The Engineering Advisory Com 
mittee and the Broadcast Engi- 
neering Conference Committee 
have been appointed by the Policy 
Committee of the National Associa- 
tion of Broadcasters for 1960-61. 

The former appointed committee 
provides advice and assistance to 
NAB’s Board of Directors and the 
NAB staff of broadcast engineer- 
ing matters concerning the indus- 
try. 

The latter appointed committee 
makes plans for the annual engi- 
neering conference, which is held as 
part of the Annual NAB Confer- 
ence. 


4 


At Boeing’s Wichita, Kan., Div. four Precision 
Analog Computing Eqpt. (PACE) 231-R's 
solve engineering problems in Time History 
and Parameter Variation for application to 
the B-52 missile bombers. 
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Exclusive Certified Test Data 
Correlation Program from 
Hughes Semiconductors 


New Certi-Pak 
gives you simple, 
easy device 
evaluation 


Hughes’ unique Certified Test Data 
Correlation Program gives you quick, 
easy assurance that the devices you 
specify from Hughes meet or exceed the 
parameters you require. This new service 
is provided absolutely free with quantity 
orders of Hughes Semiconductors. 


Here's the way it works: when your 
order is readied for shipment, several 
units are selected at random—and 
carefully checked by the Hughes Quality 
Assurance Department for your specific 
requirements. The random sample is then 
tagged and the test results are entered 
on the Certified Test Data Correlation 
Form: actual proof that your units were 
thoroughly tested immediately before 
they were shipped to you. 


When you receive your shipment, you'll 
find the Hughes CERTI-PAK containing 
the correlated test samples and the test 
data inside, appropriately marked. In 

the CERTI-PAK you'll also get a blank 
reporting form marked “Customer Re- 
sults.’ After you complete your own tests, 
enter your data findings and correlate 
them with the Hughes original report. 


The facilities of the Hughes field sales 
force and the plant at Newport Beach 
are readily available to you. 


Hughes, of course, scrupulously tests 
every unit before it is approved for sale. 
But the unique Hughes Certified Test 
Data Correlation Program gives you 
benefits far beyond this. It saves time 
and money in lengthy tests and costly 
reshipments. It tells you at a glance that 
Hughes has tested your device to your 
specific requirements. And most of all, 
it gives you proven assurance that 
Hughes is making every effort to provide 
you with a product of quality. 


For more information about this new 
service to you, contact Hughes 
Semiconductor Division, Marketing 
Department, 500 Superior Avenue, 
Newport Beach, California. 


“HUGHES TRADEMARK 
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SEMICONDUCTOR DIVISION 


HUGHES AIRCRAFT COMPANY 


Circle 3 on Inquiry Card 


Now for the first time —a single source of supply for 
CONTOUR* cable, connectors and custom engineered 
inter-connection and harness systems ‘estes oters « compicte 


etched CONTOUR cable and connector components — off-the-shelf and custom engineered. They are 
designed to meet the most rigid performance requirements. Their use offers marked advantages over 


conventional methods in fabricating all types of wiring harnesses, interconnecting cables, moving joint 


connectors, and relay rack drawer connections. For technical assistance in the application of these components to your in- 
terconnecting and wiring problems; for literature, price or delivery information, write, teletype (TWX INGL 4117) or call collect: HUGHES 
industrial Systems Division, P.O. Box 90904, international Airport Station, Los Angeles 45, California. For export information, write: HUGHES International, 
Culver City, California *Trademark of Hughes Aircraft Company 


CREAWNG A NEW WORLD WITH ELECTRONICS 


HUGHES AIRCRAFT COMPANY 


CONTOUR CABLE WIRING HARNESS 
JUBLE CONTACT ETCHED CIRCUIT 
CONTOUR CABLE CONNECTION 
e 


t CONTOUR CABLE STRIPPER 


fe sll — a pM nae ag 3 
ROTARY JOINT CONNECTION HYDROSTATIC CABLE TO CABLE 
ENVIRONMENTAL CONNECTOR 


SELF-RETRACTING CONTOUR CABLE 
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All New Hughes 10 mc MEMO-SCOPE® Oscilloscope 


2 PRECISION 
INSTRUMENTS IN 1 


= YF 


~% * Sete aes 


ostose 


* 


: 
‘Nb 
i 
es 
at 
4 

: 

Fs 

: 

: 


i 


SS 


CONVENTIONAL MODE STORAGE MODE 


DC to 10 mc Band Pass (All features of Conventional Mode, PLUS:) 
Sweep Range: 0.1 u secs/division; 1,000,000” /sec Writing Speed 
5 X Magnifier for speeds to .02 » secs/division; Unlimited Storage Time 
Multiplier for sweeps long as 10 secs/division Fast Erase (Less than 150 millisecs) 
Rise Time: 35 nanoseconds X-Y Plotting 
Built-in Delay Line (0.25 » secs) Single Shot Trigger 
Numerous Trigger Selections Photograph or Trace Directly Off Scope Face 
Electron Beam Position Indicators 
Plug-in Preamplifiers 


This unique, high frequency instrument combines the benefits of a precision laboratory oscillo- 
scope and a Hughes storage oscilloscope. The new Model 105 MEMO-SCOPE oscilloscope 
provides high frequency response (10 mc) and fast writing speed (1,000,000 inches/sec). And, in 
addition, it can store non-recurring transients on the scope for any desired period, keeping them 
visible until intentionally erased. 


For complete details or an interesting demonstration of the CREATING A NEW WORLD WITH ELECTRONICS 


MEMO-SCOPE oscilloscope and its many accessories, 
write, teletype (TWX INGL 4117) or call collect: ' 
HUGHES Industrial Systems Division, P.O. Box 90904, | 
International Airport Station, Los Angeles 45, California. : 
For export information, please write 
Hughes International, Culver City, California INDUSTRIAL SYSTEMS DIVISION 


HUGHES AIRCRAFT COMPANY 
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As We Go To Press (Continued) 


ECHO, Moon Bounce 


Techniques Prove Out 


NASA’s “PROJECT ECHO,” the 
recent orbiting of a 100-ft.-diame- 
ter inflatable “Satelloon” made of 
Y%e-mil Mylar with a metallized 
mirror surface, is proving the fea- 
sibility of a world-wide Satellite 
Communications System. 

Prior efforts began in 1946. A 
radar echo bounced off the moon 
was received at Ft. Monmouth, 
N. J. In 1954, the Naval Research 
Labs aehieved the first reflected 
voice signal. Last year, Massachu- 
setts Institute of Technology scien- 
tists successfully transmitted a 
voice signal across the Atlantic, 
one-way, via the moon, to the Jod- 
rell Bank station in Great Britain. 
During January and February, 
1960, voice signals were reflected 
off two 100-ft.-diameter aluminum 
spheres at an altitude of 250 miles. 
They were launched by NASA 
from Wallops Island, Va. The sig- 
nals were received by MIT at 
Round Hill, Mass. Bell Labs and 
Jet Prop. Labs later reflected un- 
modulated radio waves off the 
TIROS weather satellite, as it 
circled the earth. 

All these preliminary experi- 
ments led to the most recent events. 
In June and July, 1960, the first 
two-way conversations took place 
between Bell Labs, New Jersey, 
and the Jet Propulsion Labs in 
California and the Jodrell Bank in 
Great Britain. On August 4, 1960, 
William C. Jakes of Bell Labs, 
Crawford Hil, Holmdel, N. J., and 
Walter K. Victor of the Calif. 
Instit. of Tech’s Jet Propulsion 
Labs, Goldstone, Calif., conversed 
with each other, their voices trans- 
lated into radio beams traveling to 


“PROJECT MERCURY" CENTER 


MICROWAVE RADIO SITE 


Collins Radio is installing 33 microwave trans- 
mitters and receivers at the Santa Cruz 
Island Junction Repeater Station. It will serve 
the Pacific Missile Range, headquartered at 
Point Mugu, Calif. 


the moon and return to earth—a 
distance of 480,000 miles—a time 
lag of six seconds between ques- 
tion and answer. 

At Holmdel, a 60-foot dish- 
shaped antenna transmitted at a 
frequency of 960 MC, while at 
Goldstone an 85-foot antenna trans- 
mitted at a frequency of 2390 MC. 

An 85-foot antenna received sig- 
nals at Goldstone, but at Holmdel 
a 50-foot horn reflector antenna, 
with special receiver circuitry and 
a highly sensitive ruby maser am- 
plifier, cooled by liquid helium to 
—456°F., accomplished the trans- 
mission. In the receiver circuitry, 
a special “frequency modulation 
feedback circuit” is used. It im- 
proves the signal-to-noise ratio one 
hundred fold, giving a high quality 
audio output for a weak ratio 
signal. 

Envisioned for the future by the 
Bell System is a fleet of 50 radio 
relay spheres — gyroscopic active 
transmitting satellites serving as 
microwave towers orbiting at 3,000 
miles altitude. Television programs 
and telephone calls will be relayed 
by way of microwave radio fre- 
quencies, which travel in straight 
lines and hence are blocked by the 
earth’s curvature. James B. Fisk, 
President of Bell Telephone Labs, 
and Charles M. Mapes, Assistant 
Chief Engineer of AT&T, pre- 
sented this plan to the FCC re- 
cently. Estimated cost for such a 
satellite system, linking 26 sta- 
tions throughout the world, includ- 
ing TV capability, would be 
$170,000,000. 


ELECTRONIC INDUSTRIES - 


ARDC Redesignates 3 of 


Its Research Divisions 


ARDC has renamed three of its 
Research Div’s Directorates. The 
Geophysics and Research Director- 
ates, Hanscom Field, Bedford, 
Mass., last May named Detachment 
No. 2 of ARDC’s Air Force Re- 
search Div. (AFRD), will now be 
identified as the Air Force Cam- 
bridge Research Laboratories 
(AFCRL). 

The third name change redesig- 
nated AFDR’s Detachment No. 3, 
at Thule, Greenland, as Detachment 
No. 1 of AFCRL. 


“Higher Tube Industry 
Pay Would Cost Jobs” 


Raising minimum pay scales in 
the electron tube and semi-conduc- 
tor industry would cause American 
workers to lose jobs to foreign 
competitors, would cause higher un- 
employment in surplus labor areas. 
and would harm small businesses. 
the Chamber of Commerce of the 
U. S. has warned the U. S. Depart- 
ment of Labor. 

Under the Walsh-Healey Act, the 
Labor Department tentatively has 
set minimum electron tube pay at 
$1.42 an hour and solid semi-con- 
ductor pay at $1.35. Employers 
must pay these rates on government 
contracts. 

The National Chamber pointed 
out that in 1956, 560,000 semi-con- 
ductors were imported. In 1958, 
26,737,000 were imported. Ameri- 
can workers lost jobs to foreign, 
substandard manufacturers, the 
National Chamber said, and a 
Walsh-Healey increase would ag- 
gravate the trend. 

The Chamber quoted the Smal! 
Business Administration that 
Walsh-Healey tends “to raise wages 
throughout the country to the lev- 
els paid by large firms in the in- 
dustrial areas without due regard 
to local economic conditions and to 
the financial problems of small 
business.” 

The tentative Walsh-Healey rate 
for semi-conductors is 15 cents 
above minimum rates paid in New 
England, the Chamber said. Such 
a high rate would irreparably im- 
pair the ability of small business 
in surplus labor areas to obtain 
government business. 


MORE NEWS 
on Page 20 
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D-890-A (with I check Ty 
~artord os c/stolilt rary , M U | R al F A D 
Accuracy (max.): 0.05%; 0.005 % at 


spot frequencies 
Output (max.): 126 v into 8 k ohms or 
24 v into 600 ohms 


Four of the most 
ACCURATE and STABLE 
variable-frequency 
OSCILLATORS 


D-880-A (2-phase) 

Frequency : 0.01 c/s to 11.2 ke/s 

Accuracy: 0.2% above 5 c/s; 
2% at 0.01 c/s 

Outputs: 10 v into 10 k ohms 
and 600 ohms 


D-695-A 


Frequency: 10 c/s to 31.2 kc/s 6“ 99 
Accuracy: 0.2% above TECHNI UWE 
100 c/s; 0.3 c/s at 10 c/s 
Output: 10 v into 10 k ohms; 
2.4 v into 600 ohms 
A technical journal edited and 
published quarterly by 
Muirhead & Co. Limited. Free on 
request. In addition to articles 
by our own engineers, giving news about 
~ the latest designs, developments and 
D-888-A (Analyser/Oscillator) applications of Muirhead products, there 
Proqeaacy : - c/s to 650 ke/s are also many articles by engineers 
ccuracy : A H shh: 
Output (OSC): 2.5 v into outside the company, describing 
600 ohms specialized projects in which Muirhead 
equipment plays its part. 


Models cover a frequency range from 0.01 c/s to 650 kc/s 
WRITE TODAY FOR PUBLICATIONS 130, 136, 137 & 138 


MUIRHEAD 


PRECISION ELECTRICAL INSTRUMENTS 


MUIRHEAD INSTRUMENTS INC., 441 Lexington Avenue, New York 17, N.Y., U.S.A. 
Telephone: Murray Hill 2-8131 
MUIRHEAD INSTRUMENTS LIMITED, Stratford, Ontario, Canada 
Telephones: 3717 & 3718 
MUIRHEAD & CO. LIMITED, Beckenham, Kent, England 
Telephone: Beckenham 4888 4652/3 
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NEW 
EECO 
MAGNETIC 
CORE 


now you can choose 


In designing digital systems and equipment employing EECO T-Series 
Transistor Circuits, you now have an extra choice——-EECO Magnetic Core 
Circuits that are both physically and electrically compatible with the 
EECO T-Series. This new family of compatible magnetic core circuits 
for the frequency range 0 to 250 kcs includes a large selection of shift 
registers (in single or dual units), pulse gates, and core drivers. 


ADVANTAGES 
The ability of magnetic cores to maintain one of two discrete states makes 
them ideal for shift registers, or counters. A pulse sent through one set 
of windings will set the core to the “High-Level” state. A pulse sent 
through another set of windings will reset the core to the ‘‘Low-Level”’ 
state. Thus you get flip-flop action with a single core. In transistor 
circuits, on the other hand, it is normally necessary to use two transistors 
for each flip-flop. 

Core circuits are used to good advantage in our line of shift registers. 
They offer versatility and space saving at a price lower than that of an 
equivalent transistor circuit. 


COMPATIBILITY WITH T-SERIES 


EECO Magnetic Core Circuits are electrically and physically compatible 
with EECO T-Series Transistor Circuits. They are packaged in T-Series 
containers, measuring %” diameter x 2%” seated height, and they plug 
into the same miniature tube sockets as the T-Series. 


Write, wire, or ’phone today for detailed 
ENGINEERED information on EECO Magnetic Core Circuits. 


“2 ELECTRONICS | ENGINEERED ELECTRONICS COMPANY 


co Company 1441 EAST CHESTNUT AVENUE « SANTA ANA, CALIFORNIA 
Kimberly 7-5651 
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Coming 


Events 


Oct. 9-13: Meeting, The Electrochemi- 
eal Society, Ine.; Shamrock Hotel, 
Houston, Tex. 

Oct. 9-14: Fall General Meeting, 
AIEE; Morrison Hotel, Chicago, Il. 

Oct. 10-11: Fuels Conf., ASME, 
AIEE; Daniel Boone Hotel, 
Charleston, W. Va. 

Oct. 10-12: 16th Annual Nat’! Elec- 
tronics Conf., AIEE, Ill. Inst. of 
Technology, IRE, Northwestern & 
Illinois Univ.; Sherman Hotel, Chi- 
cago, Ill. 

Oct. 10-12: Meeting, Fibre Box 
Assoc.; Waldorf-Astoria Hotel, New 
York, N. Y. 

Oct. 10-12: Nat’l Office Management 
Assoc. Fall Conf. & Exposition, 
NOMA; Atlanta Biltmore Hotel, 
Atlanta, Ga. 

Oct. 10-13: 4th Annual Industrial 
Film & A-V Exhib., Industrial Ex- 
hibitions, Inc.; New York, N. Y. 

Oct. 10-15: Reliability Training Conf., 
IRE, ASQC; Kansas City, Mo. 

Oct. 11-14: 12th Annual Conv., Audio 
Eng’g Soc. AES; Hotel New 
Yorker, New York, N. Y. 

Oct. 11-14: Inelastic Scattering of 
Neutrons in Solids and Liquids 
Symp.; Vienna. 

Oct. 12-14: 3rd Annual Astronautics 
Symp., AFOSR, Soc. of Automotive 
Engineers; Ambassador Hotel, Los 
Angeles, Calif. 

Oct. 12-14: 4th Conf. on Analytical 
Chemistry in Nuclear Reactor 
Technology and Ist Conf. on Nu- 
clear Reactor Chemistry, Oak Ridge 
Nat’l Laboratory; Gatlinburg, Tenn. 

Oct. 13-14: Nat’] Symp. on Engineer- 
ing Writing and Speech, 
IRE(PGEWS); Bismarck H otel, 
Chicago, Ill. 

Oct. 13-14: Meeting, Effective Draft- 
ing Management (Process Indus- 
tries); Engineering Institute, Univ. 
of Wisconsin, 4020 Stadium, Madi- 
son, Wis. 

Oct. 13-14: 16th Annual SPI New 
Eng. Sec. Conf., The Soc. of the 
Plastics Industry, Inc.; Wentworth- 
by-the-Sea, Portsmouth, N. H. 

Oct. 13-14: Fall Conf., Nat’l Assoc. of 
Broadcasters; Biltmore Hotel, At- 
lanta, Ga. 

Oct. 14: Meeting, The Institute of 
Printed Circuits, Inc., Sheraton 
Towers, Chicago, IIl. 

Oct. 14: Meeting Amer. Soc. For 
Testing Materials, Sheraton-Palace 
Hotel, San Francisco, Calif. 

Oct. 14-15: Rapid Processing Symp., 
Soc. of Photographic Scientists & 
Engineers, SPSE; Shoreham Hotel, 
Washington, D. C. 


ELECTRONIC INDUSTRIES - 


in the electronic industry 


Oct. 16-22: 5th Int’l Congress on 
High-Speed Photography & Int'l 
Equipment Exhib. (included 88th 
Tech. Conf. of the SMPTE), SPSE, 
SPIE, ISA; Sheraton Park Hotel, 
Washington, D.C. 

Oct. 17-18. CAI/IAS Joint Meeting, 
IAS/CAI; Queen Elizabeth Hotel, 
Montreal, Que., Canada. 

Oct. 17-18: Fall Conf., Nat’l Assoc. of 
Broadcasters; Sheraton-Dallas 
Hotel, Dallas, Tex. 

Oct. 17-19: Symp. on Basic Science in 
France and the U.S., N. Y. Univ., 
Maison Francaise & Office of Re- 
search Services; NYU’s Loeb Stu- 
dent Center, Washington Sq. So., 
New York, N. Y. 

Oct. 17-19: Symp. on Adaptive Con- 
trol Systems, IRE, Long Island Sec- 
tion; Garden City Hotel, Garden 
City, UL E,.N. Y. 

Oct. 17-19: Lubrication Conf., ASME, 
ASLE; Statler-Hilton Hotel, Bos- 
ton, Mass. 

Oct. 17-21: Fall Meeting Metallurgi- 
cal Soc. of AIME, Institute of 
Metals Div., Hotel Sheraton, Phila., 
Pa. 


“CALL FOR PAPERS” 
is listed on page 234 


Oct. 17-21: Neutron Pile Research 
Symp.; Vienna 

Oct. 17-21: 1960 Phila. Metal Show 
(42nd Nat’! Metal Congress & Ex- 
position), American Soc. for Metals; 
Convention Hall, Phila., Pa. 

Oct. 17-21: 48th Annual Safety Con- 
gress, Nat’l Safety Council; Con- 
rad Hilton, Pick-Congress, Shera- 
ton Towers, Morrison and La Salle 
Hotels, Chicago 

Oct. 18-19: Meeting, Steam Plant 
Operation; Engineering Institute, 
Univ. of Wisconsin, Madison, Wis. 

Oct. 18-19: Fall Conf., Nat’l Assoc. of 
Broadcasters; Sheraton-Dallas 
Hotel, Dallas, Tex. 

Oct. 19: Nat’l Management Assoc. 
37th Annual Conv.; Dinkler-Plaza 
Hotel, Atlanta, Ga. 

Oct. 19-21: Plastics-Basic Chemistry 
& Technology Meeting; Engineer- 
ing Institute, Univ. of Wisconsin, 
Madison, Wis. 

Oct. 19-22: American Records Man- 
agement Assoc. Annual Conv. and 
Seminar; Plankinton House, Mil- 
waukee, Wis. 

Oct. 19-26: 1960 Interkama, the 2nd 
Int’] Congress & Exhib. for Instru- 
mentation and Automation; Ehren- 
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hof Exhibition Grounds, Dusseldorf, 
Germany. 

Oct. 20-21: Fall Conf., Nat’l Assoc. 
of Broadcasters; Mark Hopkins 
Hotel, San Francisco, Calif. 

Oct. 20-21: Nat’l Symp. on Hyper- 
velocity Techniques, IAS; Shirley- 
Savoy Hotel, Denver, Colo. 

Oct. 20-22: 7th Annual Int’l Meeting, 
Institute of Management Sciences; 
Hotel Roosevelt, New York, N. Y. 


Oct. 20-22: Fall Meeting, Nat’l Soc. 
of Professional Engineers; Hilton 
Hotel, Denver, Colo. 

Oct. 23-25: Fluorcarbons Div. Meet- 
ing, The Soc. of the Plastics Indus- 
try, Inc.; Homestead, Hot Springs, 
Va. 

Oct. 24-25: Fall Conf., Nat’l Assoc. of 
Broadcasters; Denver-Hilton Hotel, 
Denver, Colo. 

Oct. 24-26: 7th East Coast Aero & 
Nav. Elec. Conf., IRE, PGANE; 
Lord Baltimore Hotel, Baltimore, 
Md. 

Oct. 24-27: Chemical Effects of Nu- 
clear Transformation Symp.; 
Prague. 

Oct. 24-28: American Management 
Assoc. Advertising Course.; AMA 
Academy, Saranac Lake, N. Y. 

Oct. 25-26: Industrial Adhesives Ap- 
plications Meeting, Eng’g Institute, 
Univ. of Wisconsin, Madison, Wis. 

Oct. 25-27: 11th Nat’l Conf. on Stand- 
ards, American Standards Assoc.; 
Sheraton-McAlpin Hotel, New 
York, N. Y. 

Oct. 26-27: Computer Applications 
Symp., Armour Research Founda- 
tion; Morrison Hotel, Chicago, Ill. 

Oct. 26-28: 5th Annual Conf. on Non- 
Linear Magnetics & Magnetic Am- 
plifiers, AIEE, IRE, PGEC, PGIE; 
Bellevue-Stratford Hotel, Phila., Pa. 

Oct. 27-28: Engineering Applications 
of Magnetodynamics Meeting, En- 
gineering Institutes, Univ. of Wis- 
consin, 3030 Stadium, Madison, Wis. 

Oct. 27-28: 6th Annual Electron De- 
vices Meeting, IRE(PGED); Shore- 
ham Hotel, Washington, D. C. 

Oct. 27-28: Fall Conference, Nat'l 
Assoc. of Broadcasters, Fontenelle 
Hotel, Omaha, Nebr. 

Oct. 27-28: “Teaching with TV,” In- 
stitute for Advancement of Medi- 
cal Communication; Univ. of 
Florida College of Medicine, Gains- 
ville, Fla. 


(Continued on page 16) 


ELIZABETH. NEW JERSEY — IN CANADA 


|” CONNECTOR SYSTEMS 
FOR FLAT 
CONDUCTOR CABLE 


POS-E-FLEX™ SYSTEM 


Inter-Connect ... Tap... Terminate flat multi-conductor 
cable in new or old equipment, with the T&B-Engineered 
Pos-E-Flex System. Designed for low-voltage, low-power 
commercial and house-wiring applications. One con- 
nector takes any conductor spacing in a given cable width 
—conductors always align perfectly. A complete line. 


Easy fo install 
or disconnect 


No special tooling needed. Adapters available for connect- 
ing flat conductor cable to conventional wiring or plugging 
into new equipment. Provides direct cable-to-cable contact. 


POS-E-KON™ SYSTEM 


patents pending 


For military and other precision applications, basic con- 
nector is custom-adapted for any installation. Interconnect 
or terminate flat multi-conductor cable or flexible printed 
circuitry with this completely dependable, easily installed 
fitting. Designed to your requirements, the Pos-E-Kon Line 
is as versatile and extensive as your needs. Many standard 
items to choose from. 


WRITE FOR COMPLETE 
TO T&B’s POS-E-KON 


INFORMATION 
DIVISION. 


THE THOMAS & BETTS CoO. 


INCORPORATED 


THOMAS & BETTS. LTD. MONTREAL 


SOLD COAST TO COAST EXCLUSIVELY BY YOUR LOCAL T&B DISTRIBUTOR 
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ELECTRONIC INDUSTRIES - 


Coming Events 


(Continued from page 15) 


Oct. 27-29: 18th Annual Display of 
Electrical & Electronic Equipment 
for Aircraft and Missiles, Aircraft 
Electrical Soc., Pan Pacific Audi 
torium, Los Angeles, Calif. 

Oct. 31: One Week Course in Packag- 
ing Management, American Man- 
agement Assoc.; Hotel Astor, New 
York, N. Y. 

Oct. 31: Assoc. of American Medical 
Colleges Meeting; Gainesville. 
Jacksonville and Hollywood, Fla. 

Oct. 31-Nov. 2: 13th Annual Conf. on 
Electrical Techniques in Medicine 
and Biology, IRE, AIEE, ISA, 
PGME; Sheraton Park Hotel. 
Washington, D. C. 

Oct. 31-Nov. 2: Radio Fall Meeting. 
IRE, EIA; Hotel Syracuse, Syra- 
cuse, N. Y. 

Oct. 31-Nov. 12: 25th General Meet- 
ing, Int’] Electrotechnical Commis- 
sion, U.S. Tech. Comm. of IEC, 
Amer. Stand. Assoc.; New Delhi. 
India. 

Abbreviations 


AES: Audio Engineering Society 
AFOSR: Air Force Office of Scientific Ke 


search 
AIEE: American Institute of Electrica! En- 
gineers 
AIME: American 
Engineers 
AMA: American Management Association 
ASLE: American Suciety of Lubrication En 


Institute of Metallurgica! 


gineers 

ASME: American Society for Mechanica! En 
gineers 

ASQC: American Society for Quality Contre! 

EIA: Electronic Industries Association 

LAS: Institute of Aeronautical Sciences 

IRE: Institute of Radio Engineers 

ISA: Instrument Society of America 

SMPTE: Society of Motion Pieture & TV Kn 
gineers 

SPI: Society of the Plastics Industries, Inc 

SPIE: Society of Photographic Instrumenta 
tion Engineers 

SPSE: Society of Photographic Scientists 4 
Engineers 


“THRESHOLD OF SPACE" 


Visitor at “Threshold of Space” Exhibit 
opened on july 6, 1960 at IBM’s Space 
Computing Center, 615 Pennsylvania Ave.. 
N.W., Wash., D. C., examines revolving mode! 
of world-wide tracking system for Project 
Mercury. Models in foreground are IBM-7090 
computers to be installed in NASA's Goddard 
Space Flight Center, Greenbelt, Md. 
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The Man who runs the Mincom plant has just told us we can’t use advertising’s favorite 
cliché—the competitive comparative. You know: “richer, fuller, milder, more popular” 
and like that. Richer than what, he says. Okay. No use crying over spilt milk, just makes 


it salty for the cat. 


This heartless ukase does cramp our style today, though, because we want to give 
you the story of Extended Frequency Response at Lower Tape Speeds, or, why You Too 
should own the one-rack-wonderful Mincom Model CM-100 Instrumentation Recorder 


= Reproducer. 


=, We were going to say that the CM-100 gives you twice the performance (which it 
does) and then the Man said twice what performance and that was that. 


You Be The Judge 


Anybody who knows the difference between passband and 
bandwidth ought to realize this: When you have a system 
like the Mincom CM-100 that records and/or reproduces 
1 me at 120 ips for 12 minutes, it’s giving you twice some- 
thing. Even if it’s only twice 500 ke at 120 ips for 12 min- 
utes. But if you want to play that way, the irrepressible 
CM-100 gives you 24 minutes with 500 kc at 60 ips, and 
that’s the way it goes for all of its six fashionable speeds. 
Here’s a handy, businesslike (and dull) tabulation that 
tells the story: 


Frequency Speed 
62.5 kc 71% ips 
100 kc 12 ips 
125 kc 15 ips 
250 kc 30 ips 
500 kc 60 ips 
1 mc 120 ips 


Recording Time 
3 hours and 12 minutes 
Two fun-filled hours 
96 minutes (1.60 hrs.) 
48 minutes (lunch) 
24 minutes (call your wife) 
12 minutes (coffee break) 
Greater bandwidths at slower speeds equal longer record- 


ing time. Q.E.D. 


All This And The DC Top Plate, Too 


The Model CM-100 is graced in its upper story by the 
Mincom DC Top Plate. (So is our C-100, but that’s for 
another day.) Both functionally and artistically, this top 
plate, the darling of the instrumentation business, is the 
living end. We made the glass in the dust door a lot bigger 
recently, just so you could see the trouble that isn’t there 
any more. Only 12 moving parts and four easy adjust- 
ments, and the whole DC assembly is so cross-referenced, 
phase-referenced and interlocked that you have lots more 
control in the lab than you ever will at home with your 
loving family. 

The ancient and honorable chore of belt-changing is 
passé. Now, with the DC top plate, you simply figure out 
what speed you want, take dead aim and push the button. 


Instantly you get your choice of the six favorite speeds 
listed in the table in column at left. 

Dynamic braking, performed swimmingly by smooth 
little DC torque fields, makes life sweeter by far than it 
was when those troublesome and extinct mechanical brakes 
were in vogue. Three similar shunt-type motors do the job 
on takeup, capstan and rewind. This means that if you 
have six motors and two CM-100’s you are (all else being 
equal) in business. 


The Commercial 


With the higher bandwidths at lower speeds, plus the DC 
top plate, you ought to be pretty interested in the Mincom 
Model CM-100 by now. We have a Most Informative 
Brochure with dandy four-color pictures all through it. 
Why don’t you send for it today? (Please. 


.. WHERE RESEARCH IS THE KEY TO TOMORROW 


MINCOM ovvision Minnesota fininc ano [Yfanuracturinc company f 
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Circle 8 on Inquiry Card 


PHILCO ANNOUNCES 


NEW HIGH-SPEED 
SWITCHING TRANSISTOR 
IN TO-18 CASE... 


MASS PRODUCED with ( 
ABSOLUTE UNIFORMITY * \ 
to the TIGHTEST SPECS 


IN THE INDUSTRY | aa 


This new Philco Germanium 
MADT is specifically designed 
for high-speed switching appli- 
cations and is the ideal NOR 
logic transistor. The MADT 
Precision-Etch* process makes it 
possible to manufacture the 
2N779 with the tightest control 
of parameters of any transistor 
in the entire industry. This ex- 
treme uniformity greatly simpli- 
fies the design of high perform- 
ance, low cost switching circuits. 
For complete data and infor- 
mation, write Dept. E11060. 


*Trademark Philco Corp. 


ee ee eS 


MADT* 2N779 


ABSOLUTE MAXIMUM RATINGS 


Dies Geen: - ores ce kccb esas —65°C to +100°C 
Collector Voltage, Vees 
Total Device Dissipation at 25°C 


Static Characteristics 

Collector Cutoff Current, logo (Ves = —5v) 

DC Current Amplification Factor, hre (Vce= —0.5v, le = —10 ma) 

Base Voltage, Vee (Ic = —-10 ma, Ip = —0.5 ma) 

Collector Saturation Voltage, Vee (SAT) (lc = —10 ma, Ig = —0.5 ma) 
High Frequency Characteristics 

Output Capacitance, Cop (Veg = —3y, le =0, f= 4 mc) 

Input Capacitance, Ci» (Veg = —1v, le =0, f=4 me) 

Gain Bandwidth Product, fy (Vee = —6v, le =7 ma) 
Switching Characteristics 

Rise Time, ty (G¢= 10) 

Hole Storage Factor, K’, 

Fall Time, ty (Sco=10) 


= PHILCO 


== Famous her Quality the World Over 


LANSDALE DIVISION - LANSDALE, PENNSYLVANIA 
Circle 15 on Inquiry Card 


Facts and Figures Round-Up ELECTRONIC TOT, A = 
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GOVERNMENT ELECTRONIC TRANSISTOR SALES 


CONTRACT AWARDS 
Factory Sales (Units) Factory Sales (Dollars) 


This list classifies and gives the value of electronic 9 $24,714 
equipment selected from contracts awarded by 606,630 ’ ,580 
24,831,570 


government agencies in July, 1960. 
28,700,129 


Amplifiers 449,716 p 23,198,576 
Amplifiers, a-f .. 4 30,868 24,146,373 
Amplifiers, parametric ... 29,563 c 27,341,733 
Amplifiers, synchro signal 462,402 Waits ie alereey 
Antennas 12,776,663 Year-to-date, ’60... $152 932,961 
Battery assemblies 632,889 Year-to-date, ’59. $99,813,775 
Batteries, dry .... 668,276 
Batteries, storage 501,800 
Cable 27,651 
Cable assemblies ........ 351,821 
Cable, coaxial 36,800 TUBES FACTORY SALES 

Cable, r-f : 136,491 

Cable, telephone 405,067 TV Picture Tubes Receiving Tubes 
Calibrators, pulse-power 381,494 Dollars 


C ; Pe 28,845 
Co a 3 poy he January $15,831,430 


ee February 14,495,480 

Choppers . : cha 
Circuit breakers March 15,654,281 
Coder, transponder April. 13,782,769 
Communications equipment , May 13,329,826 
Computers ... 2,586,272 June date 15,505,481 
Computers, analog ...... 39,564 
Computers, flight path ....... 73,014 Year-to-date, ’60... $88 ,599 , 267 
(Continued on page 208) Year-to-date, 59..... $84 , 256 ,279 


Contract Awards for August on p. 58 —Electronic Industries Association 


UNITED KINGDOM: DOMESTIC EXPORTS OF ELECTRONIC PRODUCTS TO THE U. S. 
(Quantity in thousands of units; value in thousands of dollars*) 


Quantity 


Jan-Mar 
1960 1957 1958 1959 


12,831 17,184 21,974 


Radio receivers .. - . : 135 292 
Radio phonographs .... ' u ‘ . 304 
Speakers and microphones vem 479 
Phonographs, electronic .............. J . : . 149 
Phonograph parts and accessories .. 904 
Record playing mechanisms ........ oe 712.7 9,198 

With record changer ................ 699.8 8,678 

Less record changer yer 3 12.9 520 


neta CO F566 FS eG so Cee eens 3,308.5 2,303 
Components and parts eae a mes anna aa Ley 1,221 
Communications, navigation, 

and radar equipment lst nae os 1,388 
Other electronic products .................. ; ey eae ee: ye 1,103 


* Converted to U.S. dollar equivalents at the rate of £ = US$2.80. BDSA, U.S. Department of Commerce 
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News 


Briefs 


ITT COMMUNICATIONS DIV.’s KELLOGG 
SWITCHBOARD SUPPLY CO. has shortened 
its name to ITT KELLOGG. 


JERROLD ELECTRONICS CORP., Phila.. 
Pa., has sold, subject to approval of its stock- 
holders, nine antenna systems and two micro- 
wave companies for $5 million. Purchaser was 
H & B American Corp., Los Angeles, through 
its newly formed and wholly owned subsidiary, 
TransContinent Communications Systems, Inc. 


EMERSON RADIO & PHONOGRAPH 
CORP., N. Y., will buy $3 million worth of 
radios annually from Granco Products, Inc.. 
Kew Gardens, N. Y., with sales and marketing 
of same being handled by Emerson's subsidiary. 
DuMont Emerson Corp. 


PRD ELECTRONICS, INC., Brooklyn, N. Y.. 
subsidiary of Harris-Intertype Corp., will stock 
for the first time its precision microwave and 
electronic test equipment at its West Coast 
Facility in Inglewood, Calif. 


McLEAN Engineering Labs, Princeton, N. J., 
manufacturer of electronic cabinet cooling 
equipment, and SYNTORQUE, INC., Bears- 
ville, N. Y., manufacturer of precision mili- 
tary specification motors, have formed a new 
company—McLean Syntorque Corp of West 
Hurley, N. Y. 


CORNING GLASS WORKS, Corning, N. Y.. 
has constructed new lab facilities for ultra- 
sonic delay line development. They became 
operational in the Corning Electronic Compo- 
nents plant on Oct. 1. 


AMERICAN SUPER-TEMPERATURE 
WIRES, INC. of Winooski, Vt., subsidiary of 
Haveg Industries, Inc., has doubled the area 
of its Research and Development Dept. and 
has installed a new corona tester and high 
voltage dielectric tester to enable all necessary 
qualification tests and ultimate development of 
a larger product line. 


SPERRY RAND CORP., “broke ground” at 
Sudbury, Mass., for construction of a 67,000 
sq. ft. Advanced Research Center, which will 
house 200 scientists, technicians and adminis- 
trators by next Spring. 


SPERRY RAND DIV.’s Sperry Gyroscope 
Co., Ford Instrument Co., and Remington 
Rand as well as the Navy's Office of Naval 
Research and Gibbs and Cox, Inc., naval archi- 
tects, are coordinating efforts in project SURIC 
(Surface Ship Integrated Control). It’s a 
study to reduce costs and personnel in the 
operation of Naval surface ships by having con- 
trol functions relegated to automated ma- 
chinery. 


MELPAR, INC., a subsidiary of Westing- 
house Air Brake Co., has opened a West Coast 
office at 468 N. Bedford St., Beverly Hills. 
Calif. 


SYLVANIA ELECTRIC PRODUCTS, INC., 

. Y., N. Y¥., has made a general factory 
price increase ranging from 2 to 5% on all 
23-inch models in their 1961 TV line, as well 
as increasing the manufacturer’s suggested 
list prices by $10 on these models. 


TAYLOR FIBRE CO., Norristown, Pa., 
manufacturers of laminated plastics and vul- 
canized fibre, is acquiring Dytronics Inc., 
Rochester, Michigan, manufacturers of die- 
stamped circuits for electrical and electronic 
applications. 


WESTINGHOUSE ELECTRIC’S MICARTA 
DIV., Trafford, Pa., has established a new 
marketing program to provide advice and as- 
sistance in the development and use of in- 
sulating materials. 


Capsule summaries of important happenings in 
affairs of equipment and component manufacturers 


VITRAMON, INC., Trumbull, Conn., manu- 
facturers of electronic components, have 
merged with Vitramon Inc. of Delaware, a 
subsidiary, allowing the transfer of all assets 
and business of the Connecticut company to 
the Delaware firm. 


ALPHA METALS, INC., Jersey City, N. J., 
is now able to produce preforms of Gold 
99.99+ % pure alloyed with antimony, silicon, 
germanium, gallium or tin into spheres, foil, 
washers, discs, rectangles and squares for 
semiconductor devices. 


RCA is constructing a $4 million Electronic 
Data Processing Equipment Manufacturing 
plant on a 100-acre plot in Palm Beach 
Gardens, a new city being created five miles 
from Palm Beach, Fla. 


STANDARD GRAVURE CORP:’s Louisville, 
Ky., plant is installing a new electronic d-c 
printing press, powered and controlled by an 
advanced G.E. drive system, which can print 
560,000 sixty-four page magazine sections per 
hour. 


LITTON SYSTEMS, INC., has established 
a new Research and Development Lab in 
Waltham, Mass. It is part of the Company's 
Advanced Development Lab with headquarters 
at the corporate offices in Beverly Hills, Calif. 


MIDWEST 


MINNESOTA MINING AND MANUFAC- 
TURING CO., St. Paul, Minn., and WARNER- 
LAMBERT PHARMACEUTICAL CO., Morris 
Plains, N. J., are negotiating a merger sub- 
ject to approval of each other’s Board of 
Directors and Stockholders. 


REMINGTON RAND UNIVAC, St. Paul, 
Minn., has formed a new Product Program- 
ming Dept., which will be responsible for all 
standard programming efforts concerning new 
Univae Computer Systems. 


CANNON ELECTRIC CO., Los Angeles, 
Calif., has opened a new Central Service Store 
at 107 Gateway Rd., Bensenville (Chicago 
area), Ill., which will assure 48 hour ship- 
ments to industrial customers and distributors 
in 14 Midwestern states. 


AMPHENOL-BORG ELECTRONICS CORP., 
Broadview, Ill., has reorganized management 
of its electronics divisions to enable each to 
be self-contained in controlling its own engi- 
neering, manufacturing and sales operatiens. 
for better market coverage and customer ser- 
vice. 


DALE ELECTRONICS, INC., formerly Dale 
Products, Inc., of Columbus, Nebraska, has 
merged with Hathaway Instruments, Inc., of 
Denver, Colo. 


RCA 501 ELECTRONIC DATA PROCESS- 
ING CENTER is being installed in the Morton 
Salt Bldg., Chicago, Ill., as part of a network. 
Other Centers are in New York; Wash., D. C.; 
and Cherry Hill, N. J. They will be linked 
by DaSpan, a new RCA Communications Sys- 
tem to enable companies with various offices to 
channel data processing between each with 
ease and speed. 


THE BARBER-COLMAN CO., Rockford, IIl., 
has contracted with Philco Corp. for the lease 
of a 2000 Electronic Data Processing System 
to be delivered by Dec., 1961. 


DELCO-REMY DIV., GENERAL MOTORS, 
will build a modern, completely equipped 
Engineering and Research Center comprising 
225,000 sq. ft. of floor space on a 40-acre tract 
southeast of Anderson, Ind., in close proximity 
to the division’s genera! offices and ten manu- 
facturing plants. 


ELECTRONIC INDUSTRIES - 


WEST 


GE’s POWER TUBE DEPT. has formed two 
new product sales planning operations for 
microwave tubes and devices; one based at its 
Microwave Lab in Palo Alto, Calif.; the other 
at Dept. Hdqs. in Schenectady, N. Y 


THE A. W. HAYDON CO., a newly formed 
organization, located at 4060 Ince Bivd., Cul- 
ver City, Calif., will market, sell and distribute 
electronic timing devices and test equipment, 
for use in aircraft, missiles and related equip- 
ment, in the U. S. A., Canada, and other 
foreign countries. 


CUBIC CORP., San Diego, Calif., designer 
and builder of AGAVE (Automatic Gimballed- 
Antenna Vectoring Equip t), has lied 
RCA with this highly efficient tracking system 
for down-range, ship-board instrumentation on 
the Atlantic Missle Range. 


EITEL-McCULLOUGH, INC., is construeting 
an ultra-high-voltage power supply to be lo 
eated in the super-power tube facility now 
under construction near Eimac’s corporate 
headquarters at San Carlos, Calif. 


COLLINS RADIO CO., Western Div., Bur- 
bank, Calif., is supplying the U. S. Army 
Corps of Engineers with more than $1 million 
worth of Kineplex Data Communications 
Equipment as part of a nation-wide high-speed 
Data Communication Network. 


ALLIED CHEMICAL CORP. has completed 
production and packaging facilities of elec- 
tronic chemicals at the El Segundo, Calif.. 
works of its General Chemical Div. 


SYSTEM DEVELOPMENT CORP. (SDC). 
Santa Monica, Calif., has completed negotia- 
tions for the acquisition of more than 7 acres 
of industrial property directly across from 
SDC’s main corporate offices. 


LANGEVIN, manufacturer of professiona! 
audio equipment, was purchased from the W. L 
Maxon Corp., N. Y.. by Sonotec, Inc., Santa 
Ana, Calif. 


ELECTRO-PULSE, INC., Los Angeles sub- 
sidiary of Servo Corp. of America, has organ- 
ized a Military Systems Div. because of the 
Military’s interest in “E-P modular plug-io 
design.” 


ITT has acquired from the L. C. Miller Co 
Los Angeles, Calif., its complete interest, in- 
cluding manufacturing rights, tooling, equip- 
ment, inventory and key personnel, in electro- 
magnetic vibration equipment. ITT’s Indus- 
trial Products Div. will produce and market 
electromagnetic shaker and calibration systems 
for testing of electronic equipment and com- 
ponents. 


THE GARRETT CORP.’s AiRESEARCH 
MFG. DIV., Phoenix, Ariz., has received orders 
from three governments: U. S. A., Canada, and 
Indonesia for small gas turbine engines, air 
turbine starters and valves for use in Lock- 
heed C-180 Hercules Turboprop Transports. 


THOMPSON RAMO WOOLDRIDGE INC.. 
Canoga Park, Calif., has formed an Educa- 
tional Electronics Div. through consolidation 
of the educational sales groups of TRW’s sub- 
sidiary, Magnetic Recording Industries and 
the company’s Dage Television Div. 


WESTERN GEOPHYSICAL CO. OF AMER- 
ICA, subsidiary of Litton Industries, engaged 
in world-wide seismic exploration, with divi- 
son and survey offices throughout the free 
world, has moved into newly completed four- 
story headquarters at 933 North La Brea 
Ave., Los Angeles, Calif. 
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How to use a 4-megacycle instrumentation tape recorder 


Ampex’s new AR-300 and FR-700 answer a whole new range of needs 


For video-bandwidth phenomena 

Radar, for instance, can now be tape recorded off receiver and 
played back repeatedly to scopes, analytical devices or radar 
guided equipment. Radar testing, reconnaissance and tracking 
are enormously aided by tape’s live-playback capabilities. And 
for simulation and training, elusive transient phenomena now 
become repeatable at will. 


For predetection recording and communications monitoring 
The recorder’s bandwidth catches everything at once—any 4- 
megacycle band of radio frequencies or the IF stage off a tele- 
metering receiver. This simplifies on-site equipment. One kind 
of recording serves for all usual types of communications and 
telemetered data. Later you can play back through detector, 
discriminator and other equipment as many times as necessary 
to separate and process the desired channels of information. 


For 5,000,000 binary bits per second 
Super-efficient acquisition and reduction systems can be devel- 
oped around serial pulse-coded data put directly on tape. One 


reel lasts 60 minutes — holds over seven billion binary bits. 
Compare this with previous PCM techniques on tape limited to 
less than 1,000,000 bits per second even at much higher tape 
speeds and proportionately shorter recording time. 


The essential data 


The Models: AR-300 Mobile or airborne record only; FR-700 
single-rack laboratory record/playback. Response: 10 cps to 
4 mc (+3 db). Tape speeds: 12% and 25 ips. Playing time: 
60 minutes. Tape: 1.0-mil Mylar, 2-inch width, 10%-inch reels. 
Data tracks: two wideband plus two auxiliary. Electronics: all 
solid state. Environmental (AR-300): 10g vibration; 50,000 ft. 
alt.; —54°C to +55°C. Tape interchangeability: yes, among all 
AR-300/FR-700 recorders. 


Write for full information 


AMPEX DATA PRODUCTS COMPANY 
Box 5000 + Redwood City, California + EMerson 9-7111 
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MOBILE FEED 


A mobile line source feed will achieve scanning by rotating like a 
giant pendulum about the center of this 1000 ft. diameter, spherical 
reflector. TRG, Inc. will supply the feed for this USAF Arecibo 
Radio telescope which will be constructed in Puerto Rico in 1961. 


OKOKSOON 

That’s what the Kotzebue, Alaska, citizens 

will call it when installed late this month. 

Stromberg-Carlson’s “Petite” will be stand- 

ard equipment because its dial light will 

make use easy during long Arctic night. 
od 3 


Sg OTE ig 


Snapshots... of 


SUPER SNOOPER 

New Army sniperscope, which can spot enemy 
from a much greater distance than its World 
War Il predecessor, has also replaced the 
cumbersome back-pack power supply with a 
lightweight, cartridge belt container, supply. 


ARC HEATER ELECTRODES 


Temperatures of 20,000°K and pressures of 
15,000 psi for a gas stream are potential 
capabilities of Westinghouse’s new electric 
arc heater. Donut-shaped electrodes, water 
cooled, are the key to this performance. 
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CONTRAST 

Probably the largest precision resistor voltage 
divider built, this network is a 30 megohm, 
100 to 1 divider operating at 30,000 volts 
with 0.05% accuracy. The young lady holds 
a resistor for comparison. 
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FOR CLOSE ONES 

Near miss scoring system and reflector of 
tow target for IR and radar seeking missiles 
were developed by Radiation Inc. The targets 
will be used at Eglin Gulf Test Range. Scor- 
ing system detects misses within specific 
radii. Target weighs 50 Ibs. 


CAUGHT ON THE FALL 

This is how the USAF C-119 plucked the Discoverer XIV satellite capsule from the air over 
the Pacific Ocean. The two poles suspended from the airplane held a rope spread out to 
sweep up the capsule. Rope ends are attached to winch. Upon impact, rope tore loose from 
poles to tighten around capsule securely before the winch reeled in. Grappling hooks help 
hold the parachute lines. General Electric Company built the capsule. 


SAFETY NET 

Manila rope keeps the Plexiglas from blow- 
ing off 86th floor of Empire State Bidg. 
if the radome, protecting recently installed 
relay antennas, is broken by falling ice. 


the Electronic Industries 


ONE LESS HAND NEEDED 


This road grader uses a transistorized blade _control to keep the 
blade at a precise setting. A quick resp dul device 
initiates the necessary information for stabilization. Blade settings 
are changed by the twist of a knob. The control device, made by 
Preco Inc., Los Angeles, is at left of hand. 


UNDERWATER ACOUSTICS 
A raft-like platform for underwater acoustic measurements is launched 
by the Martin Co. at Middle River, Md. The platform serves as 
a floating laboratory in anti-submarine warfare system developments. 
/ 
; ' 
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Important facts to know about Laminated Plastics 


LAMINATED PLASTICS What they are, 


where they can be used 


Taylor laminated plastics, also known 
as reinforced plastics, are thermoset- 
ting-type materials formed by impreg- 
nating paper, cotton cloth, asbestos, 
glass cloth, nylon or other base ma- 
terials with synthetic resins and fusing 
them into sheets, rods, tubes and spe- 
cial shapes under heat and pressure. 
These materials exhibit a valuable 
combination of characteristics, includ- 
ing high electrical insulation resistance, 
structural strength, strength-to-weight 
ratio, and resistance to chemical re- 
action; also adaptability to fabricating 
operations. 


Types of laminated plastics made by Taylor 
There are four basic types of Taylor 
laminated plastics commonly specified 
and used throughout industry today. 
They are as follows: 


Phenolic Laminates. Paper, cotton 
fabric or mat, asbestos, glass cloth or 
nylon bases impregnated with phenol 
formaldehyde resins. These provide 
strength and rigidity, dimensional sta- 
bility, resistance to heat, chemical re- 
sistance, and good dielectric character- 
istics. Some Taylor grades are excel- 
lent basic materials for gears, cams, 
pinions, bearings and other mechanical 
applications. Others are widely used in 
terminal boards, switchgear, circuit 
breakers, switches, electrical appli- 
ances and motors. Also in radios, tele- 
vision equipment and other electronic 
devices; and in missiles as nose cones, 
exhaust nozzles, and combustion cham- 
ber liners. 


24 Circle 11 on Inquiry Card 
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Melamine Laminates. Glass cloth or 
cotton fabric impregnated with mela- 
mine formaldehyde resin. Taylor mela- 
mine laminates have superior mechan- 
ical strength and are especially de- 
sirable for their arc-resistant qualities. 
Good flame and heat resistance, good 
resistance to the corrosive effects of 
alkalis and most other common sol- 
vents, besides other favorable char- 
acteristics. Typical applications include 
arc barriers, switchboard panels, and 
circuit-breaker parts in electrical in- 
stallations. 


4 


Silicone Laminates. Continuous-fila- 
ment woven glass fabric impregnated 
with a silicone resin. These laminates 
combine high heat resistance (up to 
500°F. continuous) with excellent 
electrical and mechanical properties. 
They are primarily used in high-tem- 
perature electrical applications and 
high-frequency radio equipment. 


Epoxy Laminates. Continuous-fila- 
ment woven glass fabric or paper im- 
pregnated with epoxy resin. Glass- 
fabric grades are designed for use in 
applications requiring high humidity- 
resistance, good chemical resistance, 
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and strength retention at elevated tem- 
peratures. Paper grades are used under 
high-humidity conditions where re- 
sistance to acids and alkalis is required. 
Both grades are characterized by good 
dielectric strength, low dielectric losses, 
and high insulation resistance even 
following severe humidity conditions. 
Recent technical advances in the bond- 
ing of various metallic and nonmetallic 
materials to laminated plastics have 
opened up new design opportunities. 
It is now possible to bond virtually any 
compatible material with a laminated 
plastic to form a composite which 
combines the advantages of both. One 
of the first composite materials was a 
copper-clad laminate used for printed 
circuits. More recent composite lam- 
inates, usually manufactured to cus- 
tomer specification, include the follow- 
ing: Taylorite® vulcanized fibre-clad, 
rubber-clad, asbestos-clad, aluminum- 
clad, beryllium-copper-clad, stainless- 
steel-clad, magnesium-clad, and silver- 
and gold-clad. Any one of these ma- 
terials can be sandwiched between 
sheets of laminates, too, and can be 
molded to fit specific requirements. 


Send for complete information about 
any or all of these Taylor laminates. 
And remember Taylor’s new selection 
guide will simplify your problems in 
choosing the right laminate for your 
specific application. Taylor Fibre Co., 
Norristown 53, Pa. 


"Taylor 
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Surest Way To ‘Count Anything 


‘ . eke . 


From Apples ~- To Oranges 


Raytheon’s versatile decade counter tubes 
provide long reliable service in equipment LR 
and systems designed for counting, sam- CHARACTERISTICS 
pling, or coding anything from apples to 
oranges. AND TYPICAL OPERATION 

The Raytheon CK6909, CK6910, CK- 
6802, and CK6476 are cold cathode bi- a 
directional ring stepping types providing CK6909 | CK6476° 
visual neon glow and electrical readout. | CK6910" | CK6802 
They feature negligible power dissipation, 
short resolution time, no moving parts, ex- ; DC Supply 450 volts | 425 volts 
tremely long life, and the use of simple, 
low cost circuitry. Die Anode Resistor 0.27 meg ohms | 0.82 meg ohms 

Complete Raytheon engineering facili- - 
ties are available to aid you in the applica- | Ae Nominal Tube Drop | 235 volts 195 volts 
tion of these tubes to any operation you 
may be planning—timing, frequency divid- 
ing, matrixing, telemetering, controlling, 
counting, sampling, or coding. For addi- K Output (Across 
tional information and technical data on ADE Cathode Resistor) 15 volts 30 volts 


these or any of Raytheon’s expanding line ‘i 
of industrial and military gas-filled tubes, to 100 ke to 4 ke 
please write to: Raytheon Industrial Com- 1 GPa 


ponents Division, 55 Chapel St., Newton All 
ten cathodes brought out independently for 
58, Massachusetts. electrical readout. 


Cathode Resistor 24 K ohms 100 K ohms 


For Small Order or Prototype Kequirements See 
your Local Franchised Raytheon Distributor 


RAYTHEON COMPANY 
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fi international News _ 


EUROPE 


TRW Forms Joint Venture 
To Sell Computers in Europe 


Paris—Thompson Ramo Wooldridge, 
Inc., will manufacture and sell its 
RW-300 Digital Control Computer in 
the European Common Market 
through a newly formed corporation 
headquartered in Paris. 

The new corporation, Compagnie 
Europeene d’Automatisme, is part of 
TRW’s International Div. 

The other two firms in the joint 
venture are: Compagnie Generale de 
Telegraphie Sans Fil (CSF) and In- 
tertechnique of France. 

TRW will furnish designs, patents 
and the results of its experience in 
computer process control technology 
to the new corporation. CSF will con- 
tribute technical know-how and ex- 
perience, in addition to manufacturing 
facilities and capabilities in the elec- 
tronics field. Intertechnique, formerly 
a licensee of TRW, has turned over 
to the new company its process con- 
trol business, including equipment, 
personnel and contracts. 


UNITED KINGDOM 


Tape to Control 
Milling Machine 


Hayes, Middlesex—A Droop and Rein 
FS80 German Vertical Milling Ma- 
chine, controlled by the British Emi- 
con Tape-Control System anticipates 
errors and stops the machine before 
they are made, eliminating the scrap- 
ping of valuable workpieces. Incor- 
porating a new angle safety unit, 
which foresees any program error or 
irregularity in the tape, safety cir- 
cuits are brought into operation be- 
fore the cutter arrives at that point. 
The Emicon Tape-Control System is 
designed and manufactured by E.M.I. 
Electronics Ltd., Hayes, Middlesex, 
England. 


BOAC Installs Marconi 
“Sixty Series" VC 10's 


London—The British Overseas Air- 
ways is using the new Marconi “Sixty 
Series” of airborne radio equipments 
and navigational aids in all the 
BOAC fieet of 35 Vickers VC 10’s. 
“Sixty Series” equipments are tran- 
sistorized and employ a sealed module 
constructional technique, wherever 
possible. Equipment includes: Type 
AD 160 VHF transmitter/receivers; 
Type AD 260 VHF navigation and 
approach equipment; Type AD 360 
. automatic direction finders; and Type 
AD 307A HF multichannel transmit- 
ter/receivers. In all, nearly 1400 
main units of electronic equipment 
will be required to equip the fleet. 
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New “Typhoon Ra- 
dar” observes and de- 
termines oncoming 
storm direction. Built 

Tokyo Shibaura 
Elec. Co., the unit 
(TA-2378A) operates 
on 3000 MC.—out- 
put is 600 kw. It 
has a 15.7 ft. dia. 
parabolic antenna 
and a new parame- 
tric amplifier. An 
iso-rainfall contour- 
ing device which 
works with an analog 
computer facilitates 
long - distance obser- 
vation. 


FAR EAST 


GE's Image Orthicon For 
Japanese Color TV 


Tokyo—Five Japanese broadcasters 
have ordered 12 of GE’s ultra-sensi- 
tive GL-7629 image orthicon TV 
camera tubes. Since the Radiowave 
Control Board of the Japanese Gov’t 
has given its consent for full-scale 
colorcasting the Nippon TV Network, 
on behalf of Radio Tokyo and station 
NTV, Japan Broadcasting Co., Tokai 
TV and Chubu Nippon all have or- 
dered GE’s “see-in-the-dark” tube, 
used by U. S. broadcasters in both 
color and black and white since its 
introduction last December. 


New Luxury Liner 
Uses U. S. Gear 


Milan—U. S. electronic semiconduc- 
tor devices have been installed on 
the Leonardo da Vinci, new Italian 
luxury liner by the International 
Rectifier Corp., through Si Ge Se, its 
Milan representative. Silicon diodes 
were supplied for motors operating 
the ship’s two main anchors, eight 
cargo winches and four drift anchors. 


FOREIGN RIGHTS SECURED 


oe 


Aluminum Company of America has acquired 
foreign rights for the sale and licensing of 
manufacturing for Sonobond ultrasonic joining 
equipment produced by Aerojects, Inc., of 
West Chester, Pa. An operator splices an 
aluminum cylinder with overlapping spot-type 
welds to make a leak-tight seam. 


ELECTRONIC INDUSTRIES - 


RADAR SPOTS TYPHOONS 


GERMANY 


U. S. Firm Acquires 
German lon Engine 


El Segundo—tTransvaal Electronics 
Corp. has entered the space propul- 
sion field by acquiring from West 
Germany an ion engine under devel- 
opment for the past 10 years. In the 
prototype stage, it utilizes an en- 
tirely new principle to produce 
thrusts of usable magnitude. Further 
development is proposed by the com- 
pany to enable production of light- 
weight, high-powered, radio-con- 
trolled ion engines, which will guide 
and keep huge satellites into exact 
orbit and be used as primary propul- 
sion for space exploration. The ion 
engine is expected to obtain its 
power from solar cells. 


Investment Opportunities 
Offered By Australia 


Sydney—An appraisal, compiled by 
the Australian Government’s Div. of 
Industrial Development, Sydney, Aus- 
tralia, outlines specific investment 
opportunities for new U. S. metal- 
working-electronics firms there. Cat- 
alogued in its special 95-page survey, 
“Information Relating to Industrial 
Establishment” are dozens of un- 
tapped manufacturing opportunities. 
Thirty U. S. metal and electrical 
products makers are already operat- 
ing in Australia. For a copy of the 
study, send your request to: New 
South Wales Gov’t Office, Dept. B, 
Suite 1301, 680 Fifth Ave., N. Y. 19, 
N. Y. 


RCA Opens Telex Service 
To Taiwan & New Zealand 


New York—RCA’s Global Telex Net- 
work now totals 53 points with the 
addition of service between Taiwan 
and the U. S. and between the U. S. 
and New Zealand. Using the new 
trans-Pacific circuits, subscribers in 
the U. S. can now engage in two- 
way teleprinter conversations. 
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Stable Data 3 
From —55 C to +125 C 


For Aerospace and 
Industrial Applications 


All IRIG Channels 


Typical packaging of Model 0-20 VCO and of other 
Dorsett “20" series components soon to be an- 
nounced, 


SPECIFICATIONS 


Input: 0 to 5 volts, or +2.5 
volts, 

Output: 0 to 4 volts RMS 
(adjustable). 

Power irements: Less 
than 70 milliwatts (+20 volts 
and —20 volts). Specify 
model PS-20 power supply for 
28 volt systems. 


Impedance: Output, 10 K. 
Input, 1 megohm. 


Linearity: Less than 5% 
— from best straight 
ine. 


Harmonic Distortion: Less 
than 1%. 


Stability: Temperature, 2% 
fbw change in center 
frequency or band width for 
any 50°C change between 
—55°C and +125°C. 

No more than +1% fbw shift 
in center frequency or devia. 
tion sensitivity under 50 G 
linear acceleration; 20 G vi- 
bration, 55-2000 cps; or fol- 
lowing a 100 G, 11 milli- 
second shock. 

Size: 2.25” x 1.875” x .875”. 
Weight: Less than 4 ounces. 
Holddown: Special captive 
screws, 

Controls: Output. Centering. 
Deviation Sensitivity. 


DORSETT ELECTRONICS 


LABORATORIES, 


119 WEST BOYD STREET @ 


ELECTRONIC INDUSTRIES October 1960 


NORMAN, OKLAHOMA e 


INC. 


Circle 13 on Inquiry Card 


JE 4-3750 


RELAX! Just select the 
power output, bandwidth 


everything else you need 


and radiation tolerance.. 


Telephone today! New York, Wi 7-4065....Boston, DE 2-7122....Washington, EX 3-3600....Chicogo, SP 7-1600....Dallas, Ri 7-4296.... 


(ACTUAL SIZE) 


7462 
RF-omplifier triode 


7486 


RF oscillator-mixer triode 


7296 


VHF-UHF low-power triode, 
shown with mounting bolt 


7625 
High voltage-gain triode 


7266 
VHF-UHF detector diode 


Developmental, broadband, 
40,000-G,, triode 


7077 
RF-amplifier triode 


right frequency, function, 


‘G-E Ceramic Tubes have 
ruggedness...temperature 


high gain...low noise. 


Circle 9 on Inquiry Card 


Los Angeles, GR 9-7765, BR 2-8566....San Francisco, DI 2-7201....Or call your General Electric Industrial Tube distributor. 
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BUSS fuses can help protect 


your product and it’s reputation for quality 


You get double protection when 
you specify BUSS fuses. 


First, BUSS fuses are designed 
and manufactured to give maximum 
electrical protection. 


But it doesn’t stop there. 


Every BUSS fuse is carefully 
tested in a sensitive electronic de- 
vice that automatically rejects any 
fuse not correctly calibrated, prop- 
erly constructed and right in all 
physical dimensions. 


This is your assurance that BUSS 
fuses will operate as intended. 


Second, BUSS fuses help protect 
your reputation as a quality manu- 
facturer. A fuse that opens prema- 
turely causes a needless shutdown. 
Likewise, one that doesn’t function 
properly may cause other compo- 
nents to burn out or be damaged. 
In either case, it’s an annoying 
headache for the customer who 
buys your equipment. More often 
than not, he will blame your prod- 
uct for his trouble. 


Circle 16 on Inquiry Card 


With dependable BUSS fuses, you 
need have no worries that faulty 
fuses will give your product a bad 
name. That’s why it makes good 
sense to specify BUSS fuses. 


For more information on BUSS 
and FUSETRON small dimension 
fuses and fuseholders . . . Write for 
bulletin SFB. 


BUSSMANN MFG. DIVISION 
McGrow-Edison Co. 
University at Jefferson, St. Louis 7, Mo. 


1066 


FOR HOME, FARM, COM- 
ELECTRONIC, ELECTRICAL, ° 
IVE AND INDUSTRIAL USE. 


ELECTRONIC INDUSTRIES - 


October 1960 
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... $575 to $1100 less with the new NLS 484 digital voltmeter 


Here is the only 4-digit voltmeter to provide printer connection and automatic print control for only 
$2150... the only digital voltmeter at this price to provide heavy duty plug-in stepping switches, 
snap-out readout, and simple single-package design. With plug-in NLS accessories it forms a host of 
automatic data logging systems. Performance? The 484 retains the basic design and quality con- 
struction of the NLS 481, the world’s most popular 4-digit voltmeter. Contact NLS for complete 
information on the 484 if you require +0.01% accuracy and printout at low cost. 


BRIEF SPECIFICATIONS: Accuracy +0.01% of full scale on each range . . . ranges: +9.999/99.99/999.9 volts DC, +99.99/999.9 
millivolts DC using NLS 140 Preamplifier, 9.999/99.99/999.9 volts AC using NLS 125B AC/DC Converter . . . input impedance: 10 
megohms at balance, 1000 megahms on lowest range by modification . . . automatic range and polarity selection . . . balancing time: 
I sec., average ... internal standard cell for verification of calibration . . . simple conversion to ratiometer. 


Originator of the Digital Voltmeter 


* a 
non-linear SySteEMS, EMC. vex mar (san DIEGO), CALIFORNIA 
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Most Versatile Rectifiers Known! Inter national News 
(Continued from Page 26) 


2 
S rk . Profit Experience of U. S. 
| f Companies in Puerto Rico 
bi ose os sink Puerto Rico’s Office of Economic 
M 0 d U d r S | | e 0 R t f Research, Economic Development Ad- 
n ec l ers ministration reports that 600 U. S. 
business concerns are operating plants 
on the island. 
100 to 600 PIV e S00 to 1000 MA Of the 69 industrial groups re- 
ported, 57 showed profits. Twenty 
Compact...Rugged...Low Cost... Easy to Assemble two showed profits upward of 15.5%. 
Modular Silicon Rectifiers can be used individually—as open Some of these were: chemical and 


bri : ars es : ; : allied products, 49.5%; electrical in- 
tidges—or in a variety of circuit combinations, and are designed dustrial apparatus, 28.0%; storage 


for printed circuits on terminal strips. Units are enclosed in batteries, other electrical supplies. 


epoxy-filled phenolic housing and their .032” diameter copper wire | 280%; and plastic products, 12.6%. 
leads are silver-plated. ; Also included in the report are sta 
tistics relating profits to average 
equity and sales; figures concerning 
employment, capital, and other oper- 
ating information; comparisons with 
U. S. mainland experiences; and a 
iciaiiinss sia consolidated balance sheet dealing 
with each industrial category. 
wernt During 1959, 91 plants commenced 


| | +s 
pon 3 : uy oye tony pene y 


port of EDA Manufacturing Plants) 
may be obtained by writing to Dept. 
PRQ, Economic Development Admin- 
istration of Puerto Rico, 666 Fifth 
Ave., N. Y. 19, N. Y. 


Stretch Computer for British 


Atomic Energy Authority 


IBM World Trade Corporation an- 
INDIVIDUAL DIODE nounces that the United Kingdom 


~S$-5544 thru S-5549 . ‘ 
For connection into 3 phase half wave, 
or 2 modules into 3 or 6 phase connection. 


S. T. CODE 
NUMBER CURRENT RATING Atomic Energy Authority, through 


{ {| Energ : 
Ps = | Bia ec 
| : 


stalled towards the end of 1961. It 
will be 75 to 100 times more powerful 
than the large-scale IBM 709 which 
is at present in use by the U. K. A. 
E. A. Though it takes up only the 


S-5462 thru S-5468 same space as the IBM 709, the 
For use as open bridge for magnetic STRETCH class system can perform 


amplifiers or connected into bridge. Also as half wave well over 1,000,000 logical operations/ 
sections—individual, series, or parallel. second. It will also have random ac- 
cess disc storage units capable of 
S. T. CODE INDIVIDUAL DIODE | BRIDGE CIRCUIT transferring one word every eight 
NUMBER CURRENT RATING CURRENT RATING microseconds, six magnetic core stor- 


| | | | : 500 MA. age units with retrieval time of 2.18 
A WN . 500 MA. ro me millionths of a second, and a vast 
I ° 500 MA. 1000 MA. magnetic tape backing store. 


500 MA. 1000 MA. 
500 MA. 1000 MA. Polarad Imports Talent 


500 MA. 1000 MA. For Advanced Scientific Work 
The Polarad Electronics Corp., New 
For additional information on these three basic York, manufacturers of microwave 
styles of modular silicon rectifiers, write Section 5555-C. test equipment and related instru- 
Sarkes Tarzian is a leading producer of semiconductor devices in ments and components, unsuccessful 
production quantities, including silicon power rectifiers, silicon in filling positions locally, advertised 


: : . in prominent London newspapers for 
tube replacement rectifiers, and selenium rectifiers. electronic technicians and soon nc 


Of nearly a dozen selectees, six 


SA RK E Ss TARZIA N 4 IN Cc : have arrived and are working in con- 


junction with American supervisors 
World's Leading Manufacturers of TV and FM Tuners « Closed Circuit TV Systems « Broadcast and fellow engineers on unclassified, 

Equipment « Air Trimmers « FM Radios ¢ Magnetic Recording Tape « Semiconductor Devices non-military projects in Polarad’s 
SEMICONDUCTOR DIVISION « BLOOMINGTON, INDIANA test department and advanced devel- 
In Canada: 700 Weston Rd., Toronto 9 + Export: Ad Auriema, Inc.,New York | opment laboratories. 
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New Allen-Bradle om 
LINE 8 y | A-B 


Discoidal Capacitors 


PROVIDES 


SUPERIOR PERFORMANCE, 
PHYSICAL UNIFORMITY ACTUAL SIZE 


of the seven standard 
A-B filter capacitors 


Type FASC 

Solder mounting with 
TypeFUED 0.195” max diam eyelet 
Solder mounting with 
0.195” max diam eyelet 


Type SS5A 
Type SB3A Solder mounting with 
Screw mounting with 0.195” max diam eyelet 
,-32 UNEF-2A thread 


Type SB4A 
Screw mounting with 
6-40 UNF-2A thread 


Type FB2B 
Screw mounting with 
12-32 UNEF-2A thread 


NO PARALLEL RESONANCE EFFECTS Discoidal vs tubular tondthn a en 


| ——_—__—_——_+ 


AT 1000 MCPS OR LESS Th Arenas 


4574 
The exclusive dielectric construction of Allen-Bradley Discoidal 
Feed-thru Capacitors eliminates all parallel effects normally as- 
sociated with tubular feed-thru designs. This complete freedom 
from self-resonance permits the use of much higher capacitance 
values, providing far greater attenuation of undesired radiation. 
Allen-Bradley Discoidal Stand-off Capacitors provide maximum 
capacity for by-pass purposes in a minimum of size. 
These extremely compact Allen-Bradley capacitors have an 
unusually rugged structural design, which provides complete and 
permanent mechanical protection as well as ease of assembly. The 
gold-plated terminals assure excellent solderability. 
Insist on Allen-Bradley quality discoidal capacitors—they have 
no equal on the market. Write today for Technical Bulletin 5409. 
t T Xz 
Allen-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wis. __Frequency in Megacycles Per Second 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 100 200 400 


ALLEN a BRADLEY ELECTRONIC COMPONENTS 


7-60-€ 


Choose 


ALLEN-BRADLEY 
QUALITY 
POTENTIOMETERS 


Exclusive one-piece 

hot molded element assures 
long life, quiet operation 
—improving with age! 


A-B Type oun 
Potentiometer _ 


With this solid molded resist- 
ance element, control is always 
smooth—there are never any 
abrupt changes. This also as- 
sures low “‘noise’’ even after 
long use. The sectional view of 
the Type “J”? shows how the 
terminals, resistance element, 
faceplate, and threaded bush- 
ing are all molded together 
into one integral structure. 


THE ALLEN-BRADLEY FAMILY OF POTENTIOMETERS 


TYPE J—rated 2 watts at 70°C. 
Total resistances to 5 megohms. 
Single, dual, and triple units. 
Many RV-4 types in stock for over- 


night shipment of prototype quan- 
tities. Send for list. 


TYPE K-—like Type J, but rated 
1 watt at 125°C, 2 watts at 100°C, 
and 3 watts at 70°C. Can be used 
to 150°C under “‘no load." 


TYPE G—rated 1% watt at 70°C. 
Total resistances to 5 megohms. 
Wide selection of styles and vari- 
ous optional features, including 
switch. Many RV-6 types in stock 


for overnight shipment of proto- 


type quantities. Send for list. 


TYPE L—similar to Type G, but 
rated at 4% watt at 100°C. Can be 
used to 150°C under “no load.” 


TYPE R-adjustable fixed resis- 
tor. Rated 4% watt at 70°C. Total 
resistance ranges from 100 ohms 
to 2.5 megohms. Self-locking fea- 
tures hold settings under extremes 
of shock. 


TYPE F-—rated ¥, watt at 70°C. 
For printed wiring boards. Has 
screwdriver adjustment. 


TYPE T—rated 1 watt at 70°C. 
Extremely thin; plastic cover 
serves as actuator, 


TYPE H-rated 5 watts at 40°C, 
with a maximum continuous volt- 
age of 750 volts. Designed for in- 
dustrial applications. Total resist- 
ances to 2.5 megohms. 


Allen-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wis. ® In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


ALLEN -BRADLE 


Quality 
Electronic 
Components 


& is — Ww Eiulletin es 


Up-to-the-minute news about transistors 


| NEW DAP TRANSISTORS 
SWITCH 5 TIMES FASTER 


FALL TIME VERSUS BASE-TO-EMITTER VOLTAGE Ic COLLECTOR Hig her breakdown 
CURRENT CONSTANT AT 5 AMPERES than ordin 
\ transistors also a 


td ORDINARY ALLOY TRANSISTOR DAP feature. 


a Now design engineers are freed 
a from many of the limitations im- 
Pegi posed by ordinary germanium 
alloy transistors. Bendix* ger- 
manium PNP Diffused-Alloy- 
Power DAP* transistors can 
switch up to 10 amperes with 
BENDIX DAP TRANSISTOR 7 speeds of a microsecond. 
| hile maintaining high 
T i collector-to-emitter breakdown 
0.4 0.8 12 16 7 voltage—up to 120 volts—the new 
bs 2 , s z s transistors provide lower input 
Vbe BASE-TO-EMITTER TURN OFF VOLTAGE IN Voc resistance, controlled current gain, 
and higher cut-off frequency. Par- 
COLLECTOR-EMITTER SATURATION VOLTAGE CHARACTERISTICS FOR 2N1073, A, B ticularly suited to high current, 
ae frequency ie se the 
| I transistor’s exclusive fea- 
I, = 1.00 Ig = 400ma | —— tures will suggest to the design 
engineer many new applications 
which, until now, have not been 
feasible. 
NEW BENDIX SEMICONDUCTOR 


Z ZZ | CATALOG on our complete line of 
—_— 


0 EXTRA COST WITH BEND), ‘ 


t FALL TIME IN sf SEC. 


power transistors, power rectifiers 
and driver transistors available on 
request. 

ndix offers many challenging 
opportunities in semiconductor 
engineering and sales. Write 
Personnel Manager for full details. 


*TRADEMARK 
SEMICONDUCTOR PRODUCTS 


Red Bank Division 


LONG BRANCH, N. J. 


I, COLLECTOR CURRENT IN Aoc 


0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 
Vee COLLECTOR-EMITTER VOLTAGE IN Voc 


ABSOLUTE MAXIMUM RATINGS 
TYPE Vce |  Veb Veb T Storage 
NUMBERS Vdc Vdc Vde °C West Coast Sales Office: 
117 E Providencia Avenue, Burbank, California 
2N1073 -% | —4« | 


10 —60 to +100 ——— 
2N1073A | — 80 | — 80 2NS6S Yor hood, Bader, Winele 
2N10738 | —120 | —120 


4h ane ny ee ~ eee 
Ideal for such applications as: ULTRASONICS e HORIZONTAL OUTPUT on ‘ 
AMPLIFIERS FOR TV OR CATHODE RAY TUBES « POWER CONVERTERS « enESS Edited Sheet, tee You? Mew vou” 
HIGH CURRENT AC SWITCHING ¢ CORE DRIVERS « HI-FI 


Canadian Affiliate: Computing Devices of Canada, Lid., 
P.O. Box 508, Ottewa 4, Ontario, Canade 
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WE’RE “PLUGGIN” 
THE MOST VERSATILE 
OSCILLOSCOPE IN THE 


—— 


A few of the 
many plug-ins available 
are shown above 


The first oscilloscope with digital and printed ReadOut, now provides 
—through an ever increasing selection of functional plug-ins—the greatest 
versatility available in any commercial high-frequency oscilloscope. It defies 
obsolescence. Two plug-ins used simultaneously—unique with the 425—pro- 
vide the most complete, technically-sound combinations of circuit functions 
obtainable for universal testing. 


DC to 35 mc—useful to 60 mc 
Accurately repeatable measurements 
—even by untrained personnel 
Direct-reading digital ReadOut of 
measurements 


@ Two plug-ins used simultaneously 


@ Analog to digital converter—external 
recorders of all types 


@ Electronic switches on X, Y and Z axis 


PLUG-INS PRESENTLY AVAILABLE 
Type Description 
4201 Y-Preamplifier: dc-35 me, sensitivity 50 mv/cm to 20 v/cm 
4202 Dual Trace: dc-33 mc on both traces; 11 nsec rise time 
4203 Delaying Sweep: 25 nsec to 10 sec delay, continuously variable 
4204 X Input: deflection factor 2—10 v/cm; dc to 4 mc 
4205 Y-Preamplifier: dc-21 mc; sensitivity 5 mv/cm to 2 v/cm 
4207 Y-Test: provides signals for adjusting 425/425-R 
4208 Power Access: Supplies multiple potentials for breadboarding or testing 
4209 Micro Delay: 0—100 nsec delay; resolution better than 0.1 nsec 
4211 Sweep Expander permits time shared X vs Y and Y vs Sweep displays; dc to 1.5 mc 
& X-Preamplifier: 
4213 Raster Display: 


Provides a crystal controlled raster for precision time measurement 


PRICE $2750.00 


(without plug-in) 


precision electronics is our business 


ALLEN B. DU MONT LABORATORIES, CLIFTON, N. J., 


DIVISIONS OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
Du Mont International Division, 515 Madison Avenue, New York 22, New York 


Send inquiries to: 
INSTRUMENT 
SALES DEPT. 


Circle 22 on Inquiry Card 


Tele-Tips 


ROCKET MAN Dr. Robert H. 
Goddard got posthumous recogni- 
tion of his pioneering role last 
month. The military departments 
paid his widow $1,000,000 for the 
rights to use over 200 of his 
patents. 


RADIO ASTRONOMERS at 
Green Bank, W. Va., are using 
their 85-ft. radio telescope to lis- 
ten for radio messages from outer 
space. Code name of the opera- 
tion is Project Ozma. 


ROCKET-POWERED arrows were 
used by the Chinese against Mon- 
gol invaders as early as 1232 
A. D. The weapons were called 
Chen-Tien-Lai—weapons having a 
great noise and bright glare. 


SMALL TRANSMITTER, transis- 
torized, that can be attached to a 
patient’s head is simplifying the 
task of picking up brainwaves for 
electroencephalographs. The pa- 
tient can move freely about 
within a radius of 40 ft. of the 
recorder. Films of the patient’s 
behavior are synchronized with 
his brainwave record to correlate 
the two. 


RELIABILITY being much in the 
news reminds us of this story 
going around—about the TV ser- 
viceman called in to fix audio 
trouble in a receiver. The trouble 
was rather obvious—a dead audio 
amplifier tube. He replaced the 
tube and confidently turned up 
the volume. The sound came 
through perfectly—for just a few 
seconds, then everything went, 
sound and picture. Mentally curs- 
ing the tube manufacturer, he 
whipped out another new tube, re- 
placed the first. Stepping back he 
listened approvingly as the sound 
came through. As a final test, he 
turned up the volume just a little 
louder. Bang, the set went dead 
again. He shook his head disgust- 
edly —these new tubes! —and 
reached for another. Then from 
the basement he heard a bellow, 
“If you children don’t leave the 
TV alone and get to your home- 
work I’ll take the fuse out again 
and throw it away!” 


(Continued on page 38) 
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The move to Oak Stock Switches wins Design Time 


One of our 124 different stock switches may be 
just what you need to put your prototype on the 
production line. The model you choose is avail- 
able for 48-hour delivery, in quantities up to 249. 
What’s more . . . most types and sizes are avail- 
able from OAK only—fully assembled or as 
sub-assemblies. 

And remember—if you can’t find an OAK 


Stock Switch to suit your needs, OAK’s creative 
engineering staff will quickly modify an existing 
unit or develop a new one to meet your exact 
specifications. 

Learn how OAK Stock Switches will save you 
time. Contact your nearest OAK representative 
or send for Catalog 399 showing complete stock 
line and prices. 


Creative engineering * Quality components 


OAK MANUFACTURING CO. 


1260 CLYBOURN AVENUE, CHICAGO 10, ILLINOIS 
phone MOhawk 4-2222 


Switches * Rotary solenoick + 


ELECTRONIC INDUSTRIES October 1960 


Choppers * Vibrators * Tuners * Subassemblies 
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Mode! 539B illustrated above 


. « » experience-engineered for fast and accurate maintenance 
of industrial electronic equipment. 


COMMUNICATIONS TECHNICIANS’ ELECTRONIC ENGINEERS’ 
Model 752 Portable Model 539B Portable 


Simplified, reliable, high-speed accuracy... with Provides for measuring plate 
versatility for testing all tubes normally encoun- milliamperes and heater current 
tered in industrial electronic maintenance. ¢ Tube leakage indicated directly 
on the meter scale ¢ 6 micromho 
$298 ranges (to 60,000) « Metered line 
and grid voltages ¢ New voltage- 

regulator tube test. 
$439 


Ask your Electronic Distributor for a ‘Hickok-demonstration” 
...0r write direct for additional technical information 
Circle 24 on Inquiry Card 


THE HICKOK ELECTRICAL INSTRUMENT CO. | SaUmaiED 9. Gous 


Tele-Tips 


(Continued from page 36) 


OLDER UNIVERSE? Astrono- 
mers have believed for some time 
that the uinverse is about 12 
billion years old. Last month Dr. 
Fritz Zwicky of Mt. Wilson and 
Palomar Observatories told a 
meeting of the American Astro- 
nomical Soc. in Mexico City that 
he believes the universe to be at 
least a million billion years old. 
At least that much time is needed 
for matter to become bunched 
into stars and then into centers of 
galaxies, he says. 


PAY-AS-YOU-LEARN plans are 
finding increased acceptance as a 
way to meet the _ skyrocketing 
costs of a college education. Costs 
of a 4-year course range from 
$8,000 to $12,000. Tuition Plan, 
Inc., of New York City last year 
financed education costs for more 
than 100,000 students. The repay- 
ment plans range from more than 
two years to ten years. 


HIGH-SPEED GOGGLES devel- 
oped for the Air Force have tiny 
shutters that flick closed in less 
than 500 usecs when hit by high 
intensity flashes. Closing 20 times 
faster than the eye can blink, the 
goggles are operated by a light- 
sensitive photodetector. 


EFFICIENCY RATINGS seem to 
bring out the best in latent hu- 
morists. Wonder how many engi- 
neers could be aptly described by 
these wry descriptions from Army 
records: 

“His leadership is outstanding, 
except for his lack of ability to get 
along with subordinates.” 

“In any change of policy or pro- 
cedure, he can be relied upon to 
produce the improbable, hypo- 
thetical situation in which the 
new policy cannot work.” 

“Needs careful watching, since 
he borders on the brilliant.” 

“Keenly analytical and his 
highly developed mentality could 
best be utilized in the R&D field. 
He lacks common sense.” 

“Open to suggestions, but never 
follows same.” 

“Never makes the same mistake 
twice, but it seems that he has 
made them all at least once.” 


Amperex | 
| $5895 


} 
' 


ask Amperex 
for your copy of the latest condensed tube catalog 
containing data on tubes for mobile operation. 


: ; AMPEREX ELECTRONIC CORP. 230 Duffy Avenue, Hicksville, L. 1., N. Y. 
Ciecle 25 on Inquiry Card In Canada: Rogers Electronic Tubes & Components, a Vanderhoof Ave., Toronto 17, Ont. 


“Project Echo” satellite went into 
a@ near-perfect circular orbit 1000 
miles high, circling the earth once 
every two hours. Its orbital path 
covered all parts of the U.S. 


FIRST PHONE CALL VIA 
MAN-MADE SATELLITE! 


BELL TELEPHONE LABORATORIES BOUNCES VOICE OFF SPHERE 


PLACED IN ORBIT A THOUSAND MILES ABOVE THE EARTH 


Think of watching a royal wedding in Europe by live TV, 
or telephoning to Singapore or Calcutta— by way of outer- 
space satellites! A mere dream a few years ago, this idea 
is now a giant step closer to reality. 


Bell Telephone Laboratories recently took the step by 
successfully bouncing a phone call between its Holmdel, 
N. J., test site and the Jet Propulsion Laboratory of the 
National Aeronautics and Space Administration (NASA) 
in Goldstone, California. The reflector was a 100-foot sphere 
of aluminized plastic orbiting the earth 1000 miles up. 


Dramatic application of telephone science 


Sponsored by NASA, this dramatic experiment —known as 
“Project Echo” —relied heavily on telephone science for 
its fulfillment . . . 


* The Delta rocket which carried the satellite into space 
was steered into a precise orbit by the Bell Laboratories 
Command Guidance System. This is the same system which 
recently guided the remarkable Tiros I weather satellite 
into its near-perfect circular orbit. 


* To pick up the signals, a special horn-reflector antenna 
was used. Previously perfected by Bell Laboratories for 
microwave radio relay, it is virtually immune to common 
radio “noise” interference. The amplifier—also a Labora- 
tories development—was a traveling wave “maser” with 
very low noise susceptibility. The signals were still further 
protected from noise by a special FM receiving technique 
invented at Bell Laboratories. 


40 


“Project Echo” foreshadows the day when numerous 
man-made satellites might be in orbit all around the earth, 
acting as 24-hour-a-day relay stations for TV programs 
and phone calls between all nations. 

This experiment shows how Bell Laboratories, as part 
of the Bell System, is working to advance space communi- 
cation. Just as we pioneered in world-wide telephone serv- 
ice by radio and cable, so we are pioneering now in using 
outer space to improve communications on earth. It’s part 
of our job, and we are a long way toward the goal. 


Giant ultra-sensitive horn-reflector antenna which received signals 
bounced off the satellite. It is located at Bell Telephone Laboratories, 
Holmdel, New Jersey. 


(@ BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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NEW TI GENERAL-PURPOSE 
SILICON MESA TRANSISTORS 


only mesas give you maximum dissipation ... Note how 
wafer is bonded directly to header, forming a direct, 
high-efficiency metal-to-metal thermal path through 
the header. High dissipation capabilities permit you 
to design conservatively for maximum reliability! 


only mesas give you maximum mechanical ruggedness 
. « » Note how active element is bonded directly to 
header, close to unit’s center of gravity—for maximum 
resistance to vibration and shock. 


TI 2N1564 series GUARANTEES -55°C beta, 
600-mw dissipation and gain at 30mc 


} Design now with industry’s first 
| small-signal silicon mesa tran- 
| sistors...the new TI 2N1564- 
' series! Take advantage of guar- 
! anteed -55°C betas of 12, 20 and 
40... guaranteed 600-mw free-air dissipation 
... guaranteed current gain at 30 mc. Apply the 
design flexibility of 1 to 50 ma collector current 
operating range; 20-50, 40-100 and 80-200 beta 
spreads at 25°C and 60-v collector-emitter break- 
down voltage to your audio, medium-power and 
higher frequency amplifier and switching de- 


t ACTUAL SIZE 


signs...Specify the new TI 2N1564-series. 


r 


absolute maximum ratings at 25°C ambient (unless otherwise noted) 
Collector-Emitter Voltage (see note 1) 


ge 
Total Device Dissipation at 25°C Case Temperature 
Total oe aman at 25°C Ambient Temperature 


Emitter-Base Volta 


ED as ae ae 1.2w 
(see note 3) 

Collector Junction Temperature 

Storage Temperature Range 


Note 1: The voltage at which hrg approaches one when the emitter-base 
diode is open circuited. This value can be exceeded in applications where 
the dc circuit resistance (Rg¢) between base and emitter is a finite value. 
Note 2: Derate linearly to 175°C case temperature at the rate of 8.0 mw/°C. 
a : : Derate linearly to 175°C ambient temperature at the rate of 4.0 
mw/°C. 


Available TODAY in production quantities through all Tl Sales Offices and Authorized TI Distributors. 


2N1564 2N1565 2N1566 


Parameter Test Conditions 


Min. Typ. Max. | Min. Typ. Max. 


Collector Reverse 


Current Vep = 40v Ie =0 


1 


Collector-Base 


Breakdown Voltage lc =10ya le =0 


Coliector-Emitter 


Breakdown Voltage Ic =10ma lp =0 


Vee =5v 
f e=lke 


le = —5 ma 


A-C Common-Emitter 


Forward Current Voce =5v 


le = —5 ma 
f =lke 


Transfer Ratio 


} 
Ta = —55°C 
Meade le = —5 ma 


= 30 mc 
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TEXAS 


INSTRUMENTS 


AS ORF oO RA TE O 


the FIRGT silicon transistor m f 


October 1960 


SEMICONDUCTOR-COMPONENTS DIVISION 
13500 N. CENTRAL EXPRESSWAY 


POST OFFICE BOX 312 - DALLAS. TEXAS 


Circle 26 on Inquiry Card 


OFFER YOU THE WIDEST SELECTION 


anywhere! 


“LOW SILHOUETTE” 
TO-36 CASE 


ELECTRONIC INDUSTRIES + October 1960 


MOTOROLA now has a standard power tran- 
sistor to match nearly. any design requirement. . 
With the addition of the new “low silhouette” 
Geeta TO-36 package, Motorola is now your most com- 


Characteristics 


Oe” plete ...most dependable source for industrial and 
military power traniet grey 


MAXIMUM RATINGS 


T 


| 
— 


@ hrs ranges from 20-70 
e@ 100°C junction temperature 
e Improved internal construction 


118 TYPES OFFERED IN INDUSTRY STANDARD 10-3. CASE ‘ 


esessaeesussssg § 


Seessssesssssessss 


e 3,5, 10, 15 and 25 amps 
@ 90 watts power dissipation 
ashi divi e Up to 120 volts 
WER IR ASE © 0.8°C/W maximum dissipation 
MAXIMUM RATINGS e Special ‘ ife” units provide military-quality for in- 
7 dustrial app 
e 100°C junction temperature 


} All Motorola power transistors are stabilized at 125°C for 100 hours 
| } and 100% lot life-tested to assure highest reliability. 

| IMMEDIATELY AVAILABLE —Motorola’s complete power transistor line 
AN ACE is available from your authorized Motorola Semiconductor distributor. 
Call him, today. 
Birmingham, Ack Semiconductors, Inc. / Boston, Cramer Electronics, Inc., 
Lafayette Radio / Camden, General Radio Supply Co. / Cedar Rapids, Deeco 
Inc. / Chicage, Allied Radio Corp., Newark Electronics Corp., Semiconduc- 
tor Specialists, inc. / Denver, Inter-State Radio & Supply / Detroit, Radio 
Specialties Co. ./ Houston, Lenert Co. / Jamaica, N. Y., Lafayette Radio / 
Los Angeles, Kierulff Electronics / Melbourne, Fla., Electronic / 
Newark, WN. J., Lafayette Radio / New York, Lafayette Radio, 
Electronics / Oakland, Elmar Electronics/ Phoenix, Radio Specialties / 
San Diego, San Delco / Seattle, Eimer Electronics / Weeliagten, 8. C.. 
Electronic Industrial Sales. 


AN RS —I , FOR COMPLETE TECHNICAL INFORMATION . . 
MAXIMUM RATINGS contact your Motorola Semiconductor district ‘office: 
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MAXIMUM RATINGS 
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CHICAGO 39, 5234 West Diversey Avenve 
DETROMT 27, 13131 Lyndon Avenve ........... 
tos 


ssessss 
slsiccctd 


ORLANDO KnoWel Building, Winter Park, Fla... . 5. ....6. 606. seen eas Ceres a 
PHILADELPHIA 130 South Easton Rd., Glenside, Pa. Ei nae cnc ohare tna eere TUrner 7-7020 


MAXIMUM RATINGS 


Vers 
volts 
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40 
45 
50 
70 
70 
80 
80 
40 
4“s 
50 
70 


MO TOROLA 


ct Praducte inc. 
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A SUBSIDIARY OF MOTOROLA, INC: 
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* “A” series of these de- 
vices is offered under 
“‘Meg-A-Life”’ program... 
providing military qual- 
ity units for industrial 
applications. 


TURN PAGE FOR LISTING ¢ OF MOTOROLA DISTRIBUTION 
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Another Now Achievement from ELMenco 


A New Smaller Size 
Dipped Silvered 
Mica Capacitor 


Urillencos & 


SUB-MINIATURE 


e000 


Sets New Standard in Miniature Reliability! 


® This sub-miniature DM-10 Mica Capacitor retains the same 
—— electrical characteristics of silvered mica capacitors as EL-MENCO’S DM-10 MEETS 
ound in much larger sizes. It assures a high order of perform- ALL THE ELECTRICAL REQUIRE- 
ance in extreme miniaturization applications — missiles, printed MENTS OF MILITARY SPEC. 
circuits and all compact electronic equipment. Parallel leads #MIL-C-5B AND EIA SPECIFICA- 
provide greater versatility. Tough phenolic casings protect TION RS-153 
against physical damage and penetration of moisture. Other sizes also ideal for minia- 
Capacit It turization applications — 
pacity and Voltage Ranges DM-15 ...up to 820 mmf at 300 
Working Voltage Capacity Range vpcw, up to 400 mmf at 500 
100 WVDC 1 MMF thru 360 MMF DM-19 rs .up to 5400 mmf at 300 
300 WVDC 1 MMF thru 300 MMF ae eS eet ate 
500 WVDC 1 MMF thru 250 MMF WRITE FOR SAMPLES OF 
EL-MENCO DM-10 CAPACI- 
Operating Temperature: up to 150° C. TORS and brochures describing 
Characteristics: C, D, E and F, depending on El-Menco’s complete line of 
capacitance value capacitors. 
Leads: #26 AWG (.0159”) Copperweld wire 


EL-MENCO’S SUB-MIDGET DM-10 ... THE NEW SMALLER MINIATURE MICA CAPACITOR 


THE ELECTRO MOTIVE MFG. CO., INC. 


Manufacturers of El-Menco Capacitors 


WILLIMANTIC CONNECTICUT 


®@ molded mica® dipped mica @ mica trimmer @ dipped paper 


@ tubular paper @ ceramic @ silvered mica films @ ceramic discs 


Arco Electronics, Inc., 64 White St., New York 13, N. Y. 
Exclusive Supplier To Jobbers and Distributors in the U.S. and Canada 


Circle 28 on inquiry Card ELECTRONIC INDUSTRIES + October 1960 


IMMEDIATE 


DELIVERY.. 
ELMENCO 


IN QUANTITIES UP TO 


500 Per Item 
CONTACT THESE AUTHORIZED 
ELMENCO INDUSTRIAL DISTRIBUTORS 


ARIZONA: Radio Specialties & Appi. Corp., 917 
N. 7th St., Phoenix. 


CALIFORNIA: Brill Elect.,610 E. 10th St., Oakland; 
Elect. Supply Corp., 2085 E. Foothill Bivd., Pasa- 
dena; Federated Purchaser inc., 11275 W. Olympic 
Bivd., L. A. 64; Hollywood Radio Supply Inc., 5606 
Hollywood Bivd., Hollywood 28; Newark Elec- 
tronics Corp., 4747 W. Century Bivd., Inglewood; 
Pacific Wholesale Co., 1850 Mission St., San 
Francisco 3; Peninsula Elect., 656 S. lst St., 
San Jose; Shanks & Wright inc., 2045 Kettner 
Bivd., San Diego; Shelley Radio Co. Inc., 2008 
Westwood Bivd., L. A. 25; R. V. Weatherford Co., 
6921 San Fernando Rd., Glendale 1; Zack Elec- 
tronics, 654 High St., Palo Alto. 


COLORADO: Denver Electronics Supply Co., 1254 
Arapahoe St., Denver 4. 


DISTRICT OF COLUMBIA: Capito! Radio Whole- 
salers Inc., 2120 14 St., N.W., Wash., D. C. 


FLORIDA: Elect. Supply, 1301 Hibiscus Bivd., Mel- 
bourne; Elect. Supply, 61 N. E. 9th St., Miami. 


ILLINOIS: Newark Electronics Corp., 223 W. 
Madison St., Chicago 6 


MARYLAND: D & H Distributing Company, inc., 
2025 Worcester St., Baltimore 30; Kann-Ellert 
Electronics, Inc., 2050 Rock Rose Avenue, Balti- 
more; Wholesale Radio Parts Co. inc., 308 W. 
Redwood St., Baltimore 1. 


MASSACHUSETTS: Cramer Electronics inc., 811 
Boylston St., Boston 16; Radio Shack Corp., 
730 Commonwealth Ave., Boston 17. 


7 JERSEY: Federated Purchaser Inc., 1021 

U.S. Rte. 22, Mountainside; General Radio Sup- 
ply Co., 600 Penn St., Camden 2; Radio Elec. 
Service Co., Inc., 513 Cooper St., Camden 2. 


NEW MEXICO: Electronics Parts Co., Inc., 222 
Truman St., N.E., Albuquerque; Midland Specialty 
Co., 1712 Lomas BI. N.E., Albuquerque; Radio 
Specialties Co., Inc., 209 Penn Ave., Alamagordo. 


NEW YORK: Arrow Elect. inc., 525 Jericho Turn- 
pike, Mineola, L. |., Elect. Center Inc., 211 W. 19th 
st. N.Y. 11; Harvey Radio Co., Inc., 103 W. 43rd 

, N.Y. 36; Lafayette Radio, 100 Sixth Ave., N.Y. 
3 Stack Industrial Electronics, Inc., 45 Wash- 
ington Street, . Tm Terminal Elect. Inc., 
236 W. 17 St., N. Y. 17. 


NORTH onsciody Dalton-Hege Radio Supply 
Co., Inc., 938 Burke St., Winston-Salem. 


PENNSYLVANIA: Almo Radio Co., 913 Arch St., 
Philadelphia; George D. Barbey Co. Inc., 622 
Columbia Ave., Lancaster; George D. Barbey Co. 
Inc., 2nd & Penn Sts., Reading; D. & H. Distribut- 
ing Co., Inc., 2535 N. 7th St., Harrisburg; Phila. 
Elect. inc., 1225 Vine St., Phila. 7; Radio Elec. 
Service Co., Inc., 701 Arch St., Phila. 6; A. Stein- 
berg & Co., 2520 N. Broad St., Phila.; Wholesale 
Radio Parts Co., Inc., 1650 Whiteford Rd., York. 
TENNESSEE: Electra ~Y eee Co., 1914 
West End Ave., Nashville 4 
Mg 2 All-State Dist. Co., 2411 Ross Ave., Dallas 
; Busacker Elect. Equip. Co. Inc., 1216 W. Clay, 
icaee 19; Engineering Supply Co., 6000 4 
Or., Dallas 35; Midland Specialty Co., 500 Ww 
Paisano Dr., El Paso; The Perry Shankle Co., 1801 
S. Flores Sti, San Antonio. 
Shea’ 06 = mg Supply Co., 3214 Washington 
v 
not C & G Radio Supply Co., 2221 
Third Ave., Seattle. “ 
CANADA: Electro Sonic Supply Co., Ltd., 543 
Yonge Street, Toronto 5, Ont. 


ARCO ELECTRONICS, INC. 
NEW YORK ° DALLAS . LOS ANGELES 
Exclusive Supplier of ELMENCO Capacitors to 
Distributors and Jobbers in U.S.A. and Canada 
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ELECTRONIC INDUSTRIES - 


Letters| 


to the 
Editor 


"New Electronic Markets” 


Editor, ELECTRONIC INDUSTRIES: 

I would greatly appreciate your 
sending me 6 reprints of Mr. Hickey’s 
splendid article in your July, 1960, 
issue on “New Electronic Markets.” 

Crescent itself is pursuing a vigor- 
ous program of developing new uses 
for electronic devices. Mr. Hickey’s 
article strikes a very responsive chord. 

R. C. Chapman, 

Executive Vice President 
Crescent Engineering & Research Co. 
5440 North Peck Road, El Monte, Cal. 


Editor, ELECTRONIC INDUSTRIES: 
Your magazine is a constant source 
of reading and reference for our Engi- 
neering Department, and they were 
aan rn Therm interested in the series 
entitled “Searching for New Elec- 
tronic Markets,” in your July, 1960 
issue. 
Since our company has been en- 
gaged in the manufacture of auto- 
matic control attachments for con- 
struction equipment for several years, 
we were particularly interested in the 
top of the right hand paragraph on 
Page 108, which refers to a develop- 
ment in this field by the Minneapolis- 
Honeywell Company. Automatic slope 
control mechanism for motor graders, 
such as you describe in your article, 
has been manufactured by us, and 
been on the market since 1956, and 
is fully described in the attached lit- 
erature. 
In view of your discussions on the 
subject of markets for electronic 
equipment, we felt that the data on 
the Preco Automatic Blade Control 
would be of interest to you. 
R. P. Nichols 
Product Sales Director 
Construction Equipment 
Division 

Preco, Inc. 

6300 East Slauson Avenue 

Los Angeles 22, California 


Editor, ELECTRONIC INDUSTRIES: 

I certainly enjoyed reading your 
article on “New Electronic Markets,” 
as I have been convinced for several 
years that there should be more em- 
phasis on commercial electronics. 
After thinking about the situation, 
however, one finds that there are also 
needs for more emphasis on better 
highways, better schools, and just 
lots of other things we have gotten 
behind on. Why? Simply because of 
the stupendous burden of military 
defense and military deterrent forces, 
both of which nearly everyone agrees 
are necessary. The answer to the sit- 
uation appears to be that non-military 

(Continued on page 46) 
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For Immediate 
Delivery Of 


MOTOROLA 

© TRANSISTORS 
© ZENERS 

© RECTIFIERS 


Contact These 


DISTRIBUTOR 


LOS ANGELES 
Kierulff Electronics 


820 W. O! Bivd. 

Richmond #2448 
ron 

1301 iibiecus Bhed. 

PArkway 3-1441 


NEWARK, WN. J. 


S11 bo) es ti St. 
s vi 
COpley 7-4 
'e Radio 
110 Feusret St. 
HUbbard 2-7850 


24 Central Ave. 
MArket 2-1661 


ENVER 
Inter-State oes & Supply 
1200 Stout 
TA §-8257 


io Specialties Co. 
195 ag 
BRoadway 2 


Lenert Co. 

1420 Hutchins 

CApito! 4-2663 
JAMAICA, N.Y. 


165.08 Liberty Ave. 


Toronto 16, Ontario 
AXtel 1-7000 PL 9.2222 


MOTOROLA 


& SUBSIOIMRY OF MOTOROLA, INT 
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IN ONE 


ITT 
BAR-GRAPH 
OSCILLOSCOPE 


StU 


CHANNEL 
READ-OUT 


This single, ultra-sensitive dis- 
play system does the work of 40 
separate meters... provides 
quick-look convenience and 
accuracy for innumerable moni- 
toring applications. Any 40 
variables—related or unrelated 
—that can be converted into 
electrical signals can be studied, 
measured, and compared at once 
on the 17-inch scope of the 
Model 40BG. 


Output of each of the channels 
is scanned ten times per second 
by means of a synchronous 
motor driven switch. Ultra- 
stable circuits provide maxi- 
mum accuracy...line voltage 
variations cannot affect per- 
formance. 


For complete information con- 
tact your ITT Instruments 
representative, or write us for 
Data File EI-1022-2. 


! thal | Industrial Products Division 
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| Letters| 


to the 
Editor 


(Continued from page 45) 


things must continue to be de-empha- 
| sized—we must continue to stay be- 
| hind in development of so many im- 

portant non-military things so long 
| as we are obliged to carry the military 
burden as we are now. 

On the other hand, I feel that we 
are just passing through a phase in 
world affairs that will eventually 
straighten out satisfactorily. For ex- 
ample, it might happen that eventu- 
ally the only military burden we will 
carry will consist of the maintenance 
of a world police force, with no other 
organized military forces in existance. 
This would require less than one 
tenth as much arms as we are present- 
ly supporting. The points raised in 
your article would certainly be perti- 
nent in this case. What industrial and 
consumer markets can_ electronics 
find? I am especially interested in 
electronics for auto safety and traffic 
control, since I am a senior radar 
design engineer, and it appears that 
radar will eventually be used exten- 
sively in these applications. 

Would you please send me the 
names and addresss of companies that 
are conducting research on the use 
of radar in connection with motor ve- 
hicles ? 

Richard J. Symonds 
435 Beirut Ave. 
Pacific Palisades, Calif. 


"Electronic Hardware—" 


Editor, ELECTRONIC INDUSTRIES: 
Would you please send me a reprint 
of the very useful article entitled 
“Electronic Hardware” by L. H. Hen- 
schel that appeared in the following 
issues of ELECTRONIC INDUSTRIES: 
Part I, Vol. 18, No. 6; Part II, Vol. 
18, No. 9; and Part III, Vol. 18, No. 
12—1959. 
W. R. Marklein, 
Materials & Processes, 
Laboratory, 
Building 273, Room 1055 
General Electric Company, 
273 North Ave., Schenectady 5, N. Y. 


"Electronics In Agriculture” 


Editor, ELECTRONIC INDUSTRIES: 

We have received one copy of your 
article, “Electronics and the Future 
of Agriculture.” I wish to compli- 
ment you on the scope of your article 
and the method in which you handled 
the material. 

Truman E. Hienton, Chief, 
Farm Electrification 
Research Branch 
U. S. Dept. of Agriculture, Agricul- 
tural Research Service, Agricultural 
Engineering Div., Beltsville, Md. 


(Continued on page 57) 
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Newest, Smallest Bourns Trimpot? NUMBER 8—NEW PRODUCTS SERIES 
—with the square configuration 


Now... Bourns reliability is in an even smaller package; these design, combined with positive end-stops, eliminates any pos- 
new wirewound units measure just 4” x 4” x \%”. In addition, _ sibility of damage to internal parts. 

they offer you a choice of two terminal types—insulated | jxe ali Trimpot potentiometers, this new model is designed, 
stranded leads or printed circuit pins built and tested to give you performance you can count on. 
Because of unique package design, Model 3250 withstands the a on 8 
most severe environmental conditions...meets or exceeds ™ax- Operating Temperature —_— Power Rating Resistances 
Mil-Spec requirements. Its 25-turn adjustment permits precise 175°C 1 Watt @ 70°C 1002 to 50K 
balancing, while the shaft head size makes possible the use RRR Seta li ARR TE) CH TAR NLS GEA Ee: 
of a standard screwdriver. Moreover, Bourns’ exclusive clutch Write for complete data and list of stocking distributors. 


Exclusive manufacturers of Trimpot®, Trimit® and E-Z Trim®. Pioneers in transducers for position, pressure and acceleration. 
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for Your Tektronix 
Oscilloscope 


The P6016 AC Current Probe and Type 131 
Amplifier constitute a current-detecting system 
for use with your Tektronix Oscilloscope. This 
system provides accurate displays for observa- 
tion and measurement of current waveforms. 
Current range extends from less than one milli- 
amp to 10 amps. Passband, with a 30-mc 
oscilloscope, is 50 cps to approximately 17 mc. 


A second system comprises the P6016 AC 
Current Probe with a Passive Termination. 
Although less versatile, this system provides 
for observation and measurement of current 
waveforms at frequencies to approximately 20 
me with a 30-mc oscilloscope. 


Long narrow shape and convenient thumb 
control make the P6016 easy to use. Just place 
probe slot over conductor and close slide with 
thumb—no direct electrical connection is re- 
quired. Wiping action keeps core surfaces 
clean. Loading introduced is so light that it 
can almost always be disregarded. 


CAREER OPPORTUNITIES now exist at Tektronix in 
the following fields: Instrument design, Circuit design 
and engineering, Cathode ray tubes, Electron physics, 
Solid state and semi-conductor devices. For information 
write to Irving Smith, Professional Placement. 


Sr ect F 


CATIONS 


P6016 and TYPE 131 SYSTEM 


Sensitivity with 50 mv/div 

Oscilloscope Input: 
1 ma/div basic sensitivity. Ten-posi- 
tion switch provides calibrated steps 
of 1, 2, 5, 10, 20, and 50 ma/div...0.1, 
0.2, 0.5, and 1 amp/div, accurate with- 
in 3%. Continuous uncalibrated ad- 
justment is possible by using variable 
control on the oscilloscope. 


Noise: 
Equivalent to a 100-microampere 
peak-to-peak input signal. 


Risetime (with Type K or L Plug-In 
Unit in a Type 540-Series 
Oscilloscope): 
20 nanoseconds (approximately 17 mc 
at 3 db down). 


Low-frequency Response: 
50 cps at 3 db down. 


Maximum Current Rating: 
10 amperes peak-to-peak. 


Power Requirements: 
105-125 volts ac, approximately % 
watt at 117 v. 


P6016 and PASSIVE TERMINATION SYSTEM 


Sensitivity: 
Either 2 or 10 milliamps per millivolt 
of oscilloscope sensitivity, accurate 
within 3%. 
Risetime (with Type K or L Plug-In 
Unit in a Type 540-Series 
Oscilloscope): 
16 nanoseconds (approximately 20 mc 
at 3 db down). 
Low-Frequency Response: 
At 2 ma/mv—about 850 cps at 3 db 
down (5% tilt of 14 microsecond 
square pulse). 


At 10 ma/mv—about 230 cps at 3 db 
down (5% tilt of 55 microsecond 
square pulse). 

Maximum Current Rating: 
15 amperes peak-to-peak. 


COMMON TO BOTH SYSTEMS 


Direct Current Saturation 
Threshold: 

¥Y, ampere, 
Maximum Breakdown Voltage 
Rating: 

600 volts, with thumb slide closed. 


Price, aoe P6016 and TYPE 131 SYSTEM 


Insertion Impedance: 
About 0.005 ohms or less in series 
with conductor under test, and typi- 
cally about 1.5 picofarads between the 
conductor and probe case. 


YPE P6016 and PASSIVE TERMINATION SYSTEM 


Tyee P6016, purchased separately 


Type 131, purchased separately 


Passive Termination, purchased separately 


Tektronix, Inc. 


P. O. Box 500 * Beaverton, Oregon 
Phone Mitchell 4-0161 * TWX—BEAV 311 * Cable: TEKTRONIX 


f.o.b. factory 


TEKTRONIX FIELD OFFICES: Albuquerque, N. Mex. « Atlante, Ga. e Baltimore (Towson, Md.) « Boston (Lexington, Mass.) « Buffalo, N.Y. « Chicago (Pork Ridge, III.) e Cleveland, Ohio « Dallas, Texas e Dayton, 
Ohio « Denver, Colo. « Detroit (Lathrup Village, Mich.) « Endicott (Endwell, N.Y.) e Greensboro, N.C. « Houston, Texas e Indianapolis, Ind. e Kansas City (Mission, Kon.) « Los Angeles, Colif. Area (East 
LA. e Encino « West L.A.) « Minneapolis, Minn. « New York City Area (Albertson, L.1., N.Y. « Stemford, Conn. « Union, N.J. « Orlando, Flo. « Philadelphia, Pa. « Phoenix (Scottsdale, Ariz.) « Pough 
keepsie, N.Y. e Sen Diego, Colif. « San Francisco (Palo Alto, Calif.) « St. Petersburg, Fla. e Syrcouse, N.Y. « Toronto (Willowdale, Ont.) Canada « Washington, D.C. (Annandale, Va.) 


TEKTRONIX ENGINEERING REPRESENTATIVES: Howthorne Electronics, Portland, Oregon e Seattle, Washington. Tektronix is represented in twenty overseas countries by qualified engineering organizations. 


In Europe please write Tektronix Inc., Victoria Ave., St. Sampsons, Guernsey C.I., for the address of the Tektronix Representative in your country. 
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RAYTHEON |. 
RAYSISTOR 


a new basic circuit component 
REPLACES RELAYS, 


The Raytheon Raysistor* can turn signals on and off with 
SWITCHES \ virtual isolation from switching transients and carriers. The 
AND POTENTIOMETERS control circuit of the Raysistor* consists of’ a light source 
which when excited lowers the resistance of a semiconductor 
FOR LOW-NOISE device in the signal circuit allowing an, AC or DC signal to 
pass. This new Raytheon development provides design engi- 
COMMUTATING, neers with the advantages of high signal-to-noise ratio, wide 
SWITCHING, dynamic range, isolation between signal and control circuits, 

and long life. 
AND For technical information, please write to: Raytheon, Indus- 
CONTROLLING CIRCUITS triat Components Division, 55 Chapel St., Newton 58, Mass. 


*TRADEMARK 


RAYTHEON COMPANY 


INDUSTRIAL COMPONENTS DIVISION 
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TELE CHROME 


HIGH POWER 


IN SMALL PACKAGES 


‘ 


Model 1460-M RF Amplifier 


3.37° x 3.26" % 2 
15 to 30 Watts 2 Watt input; 10-30 Watt output 


Heat sink 
cooling 


Sub Carrier Oscillator 


Coren 1.8" 4.245" 
1 3 
6 x 444° x 3% Stab 1% band width 
50 to 80 Watts Dev. Linearity: Less than 
1% band width 


6.5’’ x 4’ x 3.25’ RF Amplifier 
2 watts in — 100 watts out 


TELE CHROME - 


+ 
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Letters| 


to the 
Editor 


“Human Factors—" 


Editor, ELECTRONIC INDUSTRIES: 


I am very interested in the article 
“Human Factors—Newest Engineer- 
ing Discipline” by Christopher Celent 
which appeared in your February 
1960 issue of ELECTRONIC INDUSTRIES, 
and would appreciate your forward- 
ing me a reprint of the article. 

I look forward to receiving ELEc- 
TRONIC INDUSTRIES each month and 
would like to take this opportunity 
to commend the staff for a very in- 
teresting and useful magazine. 

Allan M. Stave, 

Human Factors Section, 

Technical Specialties Br., 

Offensive Engineering Div. 
Wright Air Development Div., Air 
Research and Development Command. 


“Electronic Sources” 


Editor, ELECTRONIC INDUSTRIES: 

In No. 4 April 1960 of ELECTRONIC 
INDUSTRIES Vol. 19, we found ab- 
stracts of our article on pages 189, 
191 and 194 with some mistakes, as 
following: 

Page 189 

There is: (i) Resistance Voltage 
Dividers for Impulse Tests. K. Au- 
leytner, R. Wlodarski. “Prace ITR,” 
Vol. 5, No. 3. (ii) A Certain Problem 
in Solving Linear Circuits with In- 
ductive Couplings Between Branches. 
T. Kaczorek. “Prace ITR,” Vol. 5, 
No. 3. 

It should be: (i) Resistance Volt- 
age Dividers for Impulse Tests. K. 
Auleytner, R. Wlodarski. “Rozprawy 
Elektrotechniczne PAN,” Vol. 5, No. 3. 
(ii) A Certain Problem in Solving 
Linear Circuits with Inductive Cou- 
plings Between Branches. T. Kaczo- 
rek. “Rozprawny Elektrotechniczne 
PAN,” Vol. 5, No. 3. 

Page 191 

There is: Transmitter for 1— V.F. 
Dialling System. F. Keminski. “Prace 
ITR,” Vol. 3, No. 3 (9). 

It should be: Transmitter for 1— 
V. F. Dialling System. F. Kaminski, 
“Prace ITR,” Vol. 3, No. 3 (9). 
Page 194 

There is: Frequency Synthesizers. 
A. Nowak. “Prace ITR,” Vol. 5, No. 3. 

It should be: Frequency Synthe- 
sizers. R. Nowak. “Rozprawy Elek- 
trotechniczne PAN,” Vol. 5, No. 3. 

Dr. Ing. A. Wojnar 
Instytut Tele-i-Radiotechniczny, Ul, 
Ratuszowa ii, Warsaw 4, Poland. 


Ed.: We are happy to print Dr. 
Wojnar’s corrections, but we cannot 
help but wonder how he got the copy 
of EI. We have no registered—or 
known—circulation in the Iron Cur- 
tain countries. 
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UTSIDE DIAMETERS 


Gauge 


Max. Fin. O.D. 


#22 
#20 
#18 


0.167” 
0.174” 
0.183” 


INSPECTED 


This ‘new, UL Inspected and Labeled 
Wire is especially designed for use 
as Anode Connectors, Fly-Back Trans- 
former Leads and similar applica- 
tions in TV Receivers, and other 
electronic circuits carrying high volt- 
ages. 


Code HYANODE combines high 
dielectric strength with maximum flex- 
ibility and minimum outside diameter. 
It is available with No. 22 Ga. 
through No. 18 Ga. Stranded Tinned 
Copper Conductors. Outer jackets of 
extruded plastic compounds are rated 
at 80°C, 90°C or 105°C. Standard 
Color is Red—other colors available. 


Quotations based on your quantity requirements 
furnished promptly 


-" caples ~ 


Visit Booth No. 338, National Electronic Conference Show, 
Hotel Sherman, Chicago, Ill., Oct. 10-12. 


LENZ ELECTRIC MANUFACTURING CO. 
1751 No. Western Ave., 


Chicago 47, Ill. 


In Business Since 1904 
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JENNINGS VACUUM CAPACITORS Books 


7 


Electronic Processes in Solids 


By T. R. Aigrain, R. J. Coelho and G. Ascarelli. 
Published 1960 by The Technology Press, MIT, 
and John Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16. 67 pages. Price $4.00. 

This book is intended for ,those 
with a background in calculus and 
wave mechanics. 

Band theory and transport theory 
in covalent semiconductors are pre- 
sented on a level intermediate be- 
tween that of the detailed original 
work and that of elementary treat- 
ment. The major assumptions are 
discussed in some detail but the 
mathematical developments have only 
been indicated. 

The rather new thermodiamic ap- 
proach to transport theory and a 
unique treatment of the “hot elec- 


tron” problems will interests physi- 
— cists, as well as those who are mostly 


concerned with practical applications. 


HH 
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% 
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... Speaking of capacitors— 
NOTICE HOW LITT LE S PACE utegne val essen meanest 
HIGH VOLTAGE VACUUM cor. Published 1960 by Piilosopbical Library 


Inc., 15 E. 40th St. 308 pages. 


CAPACITO RS OCCU Py! Price $15.00. 


This book, written by a panel of 
specialists, aims at presenting the 
basic material on the design and ap- 


ott s lication of both analog and digital 
Which is one of the reasons why Technical ~r systems. It is intended 


Materiel Corp. engineers are using 8 different primarily as a first source of infor- 
types of vacuum capacitors in this new GPT-10K mation for newcomers to the comput- 
10,000 watt SSB transmitter with complete band ing field, but also provides a useful 
switching through its frequency range of 2 to 28 ~~ angina _ oo Sr agg isa 
megacycles. Inductive losses are very low ieee gael eet ; Saaiaaaiing 
because the vacuum dielectric and concentric systems. 

construction permits a maximum amount of ; 
capacitance at high voltage to be packed into an 
extremely small physical space. Vacuum capacitors Avionics Research; Satellites and 
also contribute to the superior performance 

of the transmitter through their extremely high 
ratio of capacitance change that makes possible 

a wide frequency range. Other advantages 

include all copper construction for high current 
ratings, and plates safely protected against con- 
tamination throughout their life by the vacuum seal. 


Type UCSXF Problems of Long Range Detection 
15-1200 mmfd , 
15 kv, 45 amps rms and Tracking 


Edited by —. V. D. Glazier, E. Rechtin and J 
Type UCSF Voge. Published 1960 by Pergamon Press Inc. 
12-500 mmfd 122 E. 55th St., New York 22. 257 pages. PPrice 

15 kv, 45 amps rms $10.00. 
This work contains the proceedings 
Type UCSL of the symposium held in Copen- 


5-750 mmfd, 7-1000 
5 ky, eam inn hagen by the Advisory Groups for 


Type MCI rate Aeronautical Research and Develop- 
1000 mmfd ment (AGARD), NATO. 

A principal purpose of the Avion- 
Type W ics Panel of AGARD is to highlight 


6 mmfd profitable areas of avionics R&D 
25 kv, 10.5 emps rms which may be carried out in the vari- 


Vacuum capacitors are useful in all sections 

of high powered transmitters, dielectric heating 
equipment, antenna phasing equipment and 
electronic equipment from cyclotrons to electron 
microscopes. Jennings manufactures over 300 types 
of vacuum capacitors with voltage ratings of 

5 kv to 120 kv, and current ratings up to 

500 amps rms. Further information on Jennings’ 
complete line is available on request. 


15 kv, 75 amps rms 


10 mmfd 
17 kv, 7 amps rms 


Type X @ ous countries of NATO. 


The papers in this volume show 
how the study of the physical envi- 

Type Y a im 

2 mmfd ronment is important for all opera- 

17 kv, 7 amps rms tions in the high atmosphere and 

space; they indicate areas for basic 


e . . 
= physical research to be carried out 
Reliability means Vacuum / Vacuum means Hennings cooperatively among the NATO 
® countries; and they demonstrate how 


JENNINGS RADIO MFG. CORP. 970 MCLAUGHLIN AVE. SAN JOSE 8, CALIF., PHONE CYpress 2-4025 closely technology today follows on 
the heels of “pure” research. 
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LOWEST NOISE* 
FOR CW RADAR AND ILLUMINATORS 


Varian is delivering many high-power low-noise CW klystrons for CW radar and illuminators; 
eight types are unclassified and are listed below. A 20 kilowatt X band type, soon to be added, 
will be another extension of the state-of-the-art by Varian. 

Because of their extremely low noise close to the carrier, these types will enable you to design 
radar and illuminator systems of great sensitivity and precision. They also afford new design 


opportunities in radio astronomy and communications systems. 


May we send full speeifications or discuss development of special types for your requirements ? 


NDER DEVELOPMEN 


O kW 


VARIAN associates 
PALO ALTO 19, CALIFORNIA 


Representatives thruout the world 


KLYSTRONS, WAVE TUBES, GAS SWITCHING TUBES, MAGNETRONS, HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS 
NMR & EPR SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES 
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Books 


Organizing the Technical Conference 


By Herbert S. Kindler. Published 1960 by Rein 
hold Publishing Corp., 430 Park Ave., New York 
22, N. Y. 139 pages. Price $5.50. 

This is more than a book about 
holding technical conferences; it is a 
working manual that clearly charts 
the duties and activities of the or- 
ganizing committee. It answers com- 
pletely the questions of when to initi- 
ate, and how to plan, organize and 
conduct effective technical confer- 
ences, whether large or small. All 
facets of programming, promoting, 
documenting, administering and 
evaluating professional meetings of all 
kinds (symposia, workshops, semi- 
nars, lectures, clinics and exhibits) 
are explained. The book also analyzes 
and interprets key factors that con- 
tribute to a successful conference. 


Beam Pentode 
2 Cay inva casoeatoores (6 


Thermoelectricity 
Edited by Poul H. Eg . Published 1960 by John 

Wiley & Sons, Inc., 440 Park Ave. So., New 

York 16. 407 pages. 

This book is divided into four sec- 
tions. Section 1 presents an intro- 
duction and broad survey of the fun- 
damental concepts of thermoelectric- 
ity. The second section examines the 
physics of the properties which de- 
termine thermoelectric performance. 
The last section emphasizes high 
temperature problems and explores 
the relative merits of static and tran- 
sient methods of measuring thermo- 
conductivity. In conclusion, written 
by Dr. Eglie, synthesizes the ideas 
presented in the main body of the 
book and offers valuable guides for 
the selection of materials at this 
early stage of development. 


NOW-A BEAM PENTODE The Dynamic Behavior of Thermo- 


electric Devices 


10 REPLACE By Paul E. Gray. Published 1960 by The Technology 
Press of the Massachusetts Institute of Tech 


nology and John Wiley & Sons, Inc., 440 Fourth 


4h WATT TETRODES Ave., New York 16, N. Y. 136 pages. 
gs This book is the first published re- 
fi 


port that investigates the small-signal 
dynamic behavior of thermoelectric 
devices. 

Exact analysis of thermoelectric 
heat pumps and generators is diffi- 
cult because these devices are de- 
scribed by differential equations that 
contain product-type nonlinearities. 
But since the dynamic behavior of 
these devices is of interest principally 
as a consequence of the requirement 
for control of the device, much useful 
information can be obtained by small- 
signal analysis. 


Automatic Translation 

By D. Yu. Panov. Published 1960 by Pergamon 
Press, Inc., 122 E. 55th St., New York 22, N. Y. 
73 pages. Price $3.50. 


This work is an informative ac- 
(Continued on page 58) 
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Both shielded cables have the same number of twisted pairs with 
identical AWG. But . . . the cable with exclusive Belden BELDFOIL 
is smaller in diameter. 


What does this mean to you? It means that when you specify 
BELDFOIL, you are really buying extra space—extra conduit space, 
extra raceway space, extra console and rack space. 


A new development by Belden—BELDFOIL shielding is 100% effec- 
tive. It is a major development in quiet cables. BELDFOIL eliminates 
crosstalk and is superior for stationary or limited flexing at both 
audio and radio frequencies. 


BELDFOIL shielding is a lamination 
of aluminum foil with Mylar which . =~ 
provides a high dielectric strength = - < Folded Foil 
insulation that is lighter in weight, 
requires less space, and is usually =~ 
lower in cost. For multiple- paired \ SS J Aluminum Foil 
cables, with each pair separately ; SS y Insulated Conductors 
shielded, the Mylar is applied out- = Bex 
side with an inward folded edge.** Drain Wire 
This gives 100% isolation between 
shields and adjacent pairs. 


Mylar Tape 


For complete specifications, ask your Belden electronics jobber. 


*Belden Tred . power supply cords « cord sets and portable cordage « electrical 

mn tragemar 
Reg. U. S. Pat. Off. household cords « magnet wire « lead wire + automotive wire 
**Patent applied for WIREMAKER FOR INDUSTRY and cable » aircraft wires + welding cable 


SINCE 1902 
8-5-0 CHICAGO 
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NOW ' NEW BORG 
FROM BORG, §  2!00 SERIES 


MINIATURE 


MAKER OF f}  Micropors 
FAMOUS rr... 
MICROPOTS, | @% ~. 


SHOWN 
ACTUAL 


COMES AN <i 
: . A new concept in the field of mini- 


ature precision potentiometers . . . 


Ee Borg 2100 Series Micropots! Only 
IMPORTANT 4 2 
We 4 2 ea pots are wirewound, multiturn 


and linear. Housings are alumi- 


num for maximum heat dissipa- 
“sy ~ peat tion and are completely sealed 
against sand, dust and moisture. 


< 


Permanent concentricity is as- 


e. sured. Terminals are gold plated 
a for perfect solderability and are 
3 color coded to identify function! 


Available in ten and three-turn 
models, the 2100 Series can be 


ganged up to three units. Stand- 
ard resistance ranges of from 25 
to 120,000 ohms for ten-turn 
models, and from 10 to 40,000 
ohms for three-turn models are 
available. Other resistances on 
special order. Let us send you 
complete information on new 


> F Borg 2100 Series Micropots today! 
RE i f a BORG EQUIPMENT DIVISION 


Amphenol-Borg Electronics Corporation 
JANESVILLE, WISCONSIN 


POTENTIOMETERS ~ 


Write for complete engineering data... 


ask for Catalog Sheets BED-A160 and BED-A161 


Mechanical Rotation ten-turn: 3600° +5° —0°*; three-turn: 1080° +5° —0°* 
Electrical Rotation ten-turn: 3600° +5° —0O°*; three-turn: 1080° +5° —0°* 
Total Resistance Range ....ten-turn: 25 to 120,000 ohms**; three-turn: 10 to 40,000 ohms** 
Standard Linearity 
Temperature Range 


“These tolerances are identical. 
**Tolerances: ten-turn — 25 to 50 ohms +10%; 100 to 120,000 ohms +3%; 120,000 ohms +5%. 
three-turn — 10 to 30 ohms +10%; 100 to 40,000 ohms +3%. 
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Another SPEED NUT Savings Story... 


62% cost reduction made with SPEED CLIPS* 


on Cramer Posture Chairs 


A dozen SPEED CLIps 

now do the job of fas- 

tening upholstery to 

the steel seat of Cramer 

Posture Chairs. Before 

the switch to Tinner- 

man SPEED CLIPS, an 

expensive formed-steel 

rim was spot-welded to 

the seat to do this job. 

SPEED CLIPS save 

Cramer at least 46 

cents—or 62% of fastening cost—on each chair 

... they eliminate the rim-forming and spot-weld- 

ing operations...permit faster, easier assembly... 

simplify disassembly if the chair ever needs 

re-upholstering. Working jointly with Cramer’s 

engineering staff, Tinnerman fastening specialists 

were able to provide all these advantages without 
sacrificing product quality. 

Assembly costs on your product are likely to 


benefit greatly, too, .if you’ll enlist the aid of this 
Tinnerman team. You can arrange for a free 
FASTENING ANALYSIS of your product simply by call- 
ing in your nearby Tinnerman representative. You'll 
find him listed in the “Yellow Pages” and in Sweet’s 
PD File under “Fasteners.” Or write direct to: 


TINN ERMAN PRODUCTS, Iitnc. 
Dept.12 + P.O. Box 6688 + Cleveland 1, Ohio 


TINNERMAN 


FASTEST THING IN FASTENINGS® 


CANADA: Dominion Fasteners Ltd, Hamilton, Ontario. GREAT BRITAIN: Simmonds Aerocessories Ltd. Treforest, Wales. FRANCE: Simmonds S.A, 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY: Mecano-Bundy GmbH, Heidelberg. 
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more 


engineers 


are discovering BRAND NEW 
USES for low cost 


EVELITE* 


laminated phenolic tubing 


Clevelite is the ideal solution to 
many design problems. It is light, 
strong, moisture resistant ...and 
has a broad range of excellent elec- 
trical and physical properties. A 
time-proven product, engineers are 
constantly discovering new appli- 
cations for versatile Clevelite which 
make their products better .... AT 
LOWER UNIT COST! 


CHOICE OF 7 GRADES 


Grade Special Properties 


Improved post-cure fabrication 
and stapling 


Special punching grade 

Improved general purpose 

Superior electrical and moisture 

absorption properties 

Critical electrical and high voltage 

application 

pe toe | grade for government 
enolic specifications 

Special for very thin wall tubing 

having less than .010 wall 


MADE IN MANY LENGTHS, WIDTHS, AND DIAMETERS, CLEVELITE CAN BE... 


Write for a copy of our descriptive brochure. 
*Reg. U. S. Pat. Off. 


THE 


PLANTS & 
SALES OFFICES: 


CLEVELAND 
DETROIT 
CHICAGO 
MEMPHIS 
LOS ANGELES 
PLYMOUTH, WISC. 
JAMESBURG, N. J. 
FAIR LAWN, N, J. 


CLEVELAND 


-— ENGLAND: R.S. PETTIGREW & CO. 
ON. MAIN ST., W. HARTFORD, CONN, 
wae YORK AREA: MURRAY SALES CO. 
604 CENTRAL AVE., EAST ORANGE, N. 
PHILADELPHIA: MIDLANTIC ga — 
9 E. ATHENS AVE., ARDMORE 
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CLEVELAND 
CONTAINER 
CANADA, LTD. 
aK 6 4 
— T. 


CONTAINER 


COMPANY 
6201 BARBERTON AVE, CLEVELAND 2, OHI0 SALES OFFICES: 


ABRASIVE DIVISION at CLEVELAND, OHIO 


REPRESENTATIVES: 
cmcaeo AREA: McFARLANE SALES CO, 


NEW YORK 
WASHINGTON 
MONTREAL 


50 W. DIVISION ST., CHICAGO 


WEST COAST: COCHRANE vy. yt Fee co. 


544 S. MARIPOSA AVE., LOS ANG 


CANADA: PAISLEY PRODUCTS CO. LTD. 


36 UPTON RD., SCARBOROUGH, ONT. 


| 
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Books 


(Continued from page 64) 


count of the problem of automatic 
translation from one language to an- 
other, written by one of the leading 
Russian scientific experts in this field. 
The book gives not only full details 
of the early experiments using the 
BESM electronic computer of the 
USSR Academy of Scientists for 
translation of scientific material from 
English into Russian, but also covers 
recent progress and future prospects. 
Actual examples of translated texts 
and results are included, and the pos- 
sibilities of automating literary trans- 
lation and of dealing with more com- 
plex problems such as translating 
Oriental languages are discussed. 


Books Received 
Official Registry of Business and 
Miscellaneous Radio Systems 


Published 1960 by Communication Engineering 
Book Co., Monterey, Mass. Edited by Ethel 
V. Sleeper. 103 pages, paper bound. Price $5.00. 


Histological Techniques for 
Electron Microscopy 


Published 1960 by Academic 


By Daniel C. Pease. 
New York 3, N. Y. 275 


Press, 111 Fifth Ave., 
poges. Price $7.50. 


Proceedings of the First User's 
Conference on Dynamic Digital 
Logic 


Published 1960 by Computer Control! Co., Inc., 
983 Concord St., Framingham, Mass. 72 pages, 
poper bound. 


Air Transport Indicator Cases and 
Mounting, ARINC Spec. No. 408 


Published 1960 by Aeronautical Radio, Inc., 1700 
K St., N.W., Washington 6, D. C. 44 pages, 
paper bound. Price $1.00. 


GOVERNMENT ELECTRONIC 
CONTRACT AWARDS 


This list classifies and gives the value of electronic 
equipment selected from contracts awarded by 
government agencies in August, 1960. 


27,711 
80,000 
176,901 
46,451 
291,740 
1,293,561 
35,274 
1,346,498 
26,372 
316,000 
74,988 
75,240 
253,998 
97,012 
36,933 
207,252 
62,720 
32,262 
27,266 
229,230 
427,898 


Adapters, connector 
Altimeter, radar . 
Amplifiers 
Amplifiers, i-f 
Amplifiers, spectrum . 
Antennas : 
Armature assemblies 
Batteries, storage .. 
Bolometers 
Blower assemblies . 
Boxes, junction ...... 
Bridges, wheatstone ... 
Cable assemblies ... 
Cable, r-f Oe 
Cable, telephone ......... 
Calibrators, range 
Calibrators, transducer . 
Capacitors 
Capacitors, variable 
Changers, frequency 
Computers, digital 
(Continued on page 66) 
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Centralab Ceramic-to-Metal Seals withstand 14,000 psi at 350°C* 


The art of high temperature ceramic metalizing has been > Temperature limits and tensile strength are functions of the 
‘ a geometry of the part and/or the melting point of the brazing alloy. 
developed to new heights by CENTRALAB engineers. The most Bond strengths are routinely achieved as high as 14,000 psi. This 


. ° : high temperature metalizing is a suitable base for silver solders, 
exacting tolerances can be readily achieved, as can the most 7 brazing alloys, copper and many other metals. AN seals are 


permanent bond. Whether metalizing for the attachment of metal pelt teanlens a@ mass spectrometer, with no leaks detectable to 
hardware or in preparation for hermetic sealing, CENTRALAB’S For additional technical data, write for CENTRALAB 
techniques will satisfy the most critical requirements. Bulletin EP-994. 


The Electronics Division of Globe-Union Inc. 
938K E. Keefe Ave. * Milwaukee 1, Wisconsin 
Centralab Canada Limited—Ajax, Ontario 


ELECTRONIC SWITCHES + VARIABLE RESISTORS - CERAMIC CAPACITORS - PACKAGED ELECTRONIC CIRCUITS - ENGINEERED CERAMICS 
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MODEL RANGE 
AND TRANSMITTING 
TOWERS 


STANDARD 
GAIN HORNS 


Complate edie 
ANTENNA 


CENTRALIZED 


PATIERN «Okla 
TRUMENTATION 


FOURIER 
INTEGRAL 
COMPUTERS 


ANTENNA PATTERN 
INTEGRATORS 


S-A Specializes 


Leaders in antenna test instrumentation, 
S-A furnishes the antenna design engineer with 


; If you would like complete details, write for our 
every research tool he needs. Instruments include 


new data file or call your nearby S-A engineering 
polar and rectangular recorders, wide representative whose name and phone number are 
range receivers, antenna positioners, model range listed below. He’s a good man to know. 


towers, remote tuned signal sources, transmitting 


and standard gain antennas, microwave SCIENTIFIC - 
components, and Fourier integral computers. ' 
ATLANTA, INC. 


2162 PIEDMONT ROAD, N.E. « ATLANTA 9, GEORGIA 
TRinity 5-7291 


, ENGINEERING REPRESENTATIVES 2 
Atlanta 9, Georgia: Scientific Sales Engineering Company, TRinity 3-2475 © Baltimore (Towson), Maryland: Gawler-Knoop Company, VAlley 5-3151 * Boston (Waltham), 
Massachusetts: George Gostenhofer & Associates, Inc., TWinbrook 4-9500 * Chicago 45, Illinois: Pivan Engineering Company, BRiargate 4-9135 * Cleveland, Ohio: 
The Tiby Company, ERieview 1-5335 © Dayton 6, Ohio: The Tiby Company, CRestview 7-3822 * Denver (Loveland), Colorado: Kelley Enterprises, NOrmandy 7-1376 
Fort Worth, Texas: Carey-Wolf Company, PErshing 8-1702 © Huntsville, Alabama: Scientific Sales Engineering Company, JEfferson 9-5552 * Indianapolis, Indiana: Pivan 
Engineering Company, CLifford 3-0444 © Kansas City 14, Missouri: LeeMark Associates, Nightingale 2-3313 * Los Angeles (San Gabriel), California: J. T. Hill Company, 
ATlantic 7-9633 * New York City (Roseland, New Jersey): Gawler-Knoop Company, CAldwell 6-4545 ° Orlando, Florida: Scientific Sales Engineering Company, GA 4-0730 
Philadelphia (Wyncote), Pennsylvania: Gawler-Knoop Company, WAverly 7-1820 * Phoenix, Arizona: J. T. Hill Company, CRestwood 7-0506 * San Diego 7, California: 
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CBS MADT HIGH-SPEED SWITCHING 
TRANSISTORS eFIIENY 
OFFER YOU...MORE ssssu 


RELIABILITY 


FROM THESE COMBINED ADVANTAGES...CHECK THEM 


Diffused Base Electrochemical Etching 
Microalloy Cadmium Junctions 


Automated Mass Production 


*Micro Alloy Diffused-base Transistor, trade-mark Philco Corp. 


YOUR LOGICAL CHOICE ... for high-speed switching 

is CBS MADT* transistors. You get more speed, more ss 

efficiency, more economy, more uniformity, and more d 

reliability. Order the CBS 2N501 and 2N501A . . . ask ° CBS semicon uctors 
® 


for engineering data .. . today from your local sales of- 
fice or Manufacturers’ Warehousing Distributor. 


CBS ELECTRONICS, Semiconductor Operations, Lowell, Mass. » A Division of Columbia Broadcasting System, Inc. 


Sales Offices: Lowell, Masz., 900 Chelmsford St., GLenview 2-8961 * Newark, N. J., 231 Johnson Ave., TAlbot 4-2450 ¢ Melrose Park, Ill., 1990 N. Mannheim 
Rd., EStebrook 9-2100 « Los Angeles, Calif., 2120 S. Garfield Ave., RAymond 3-9081 ¢« Atlanta, Ga., Cary Chapman & Co., 600 Trusco Way, S. W., PLaza 8-4506 
Minneapolis, Minn., The Heimann Co., 1711 Hawthorne Ave., FEderal 2-5457 ¢ Toronto, Ont., Canadian General Electric Co., Ltd., LEnnox 4-6311 


ELECTRONIC INDUSTRIES - October 1960 Circle 44 on Inquiry Card 61 


This new, inexpensive ip) plug-in lets you 


Still more versatility for 524 series counters! 
Order the measuring capability you 
need now—later add other plug-ins to 
increase counter usefulness. 


ép 525A Frequency Converter 
$250.00, extends counter range to 100 MC 


Simple operation with 
plug-ins—high sensitivity— 
ideal for telemetering, 

mobile, production, 

general purpose measurements 


Now @ offers a completely new, 500 
MC plug-in — materially improving 
the versatility and usefulness, as well 


dé 525B Frequency Converter 
$250.00, extends range to 220 MC 


— 


@)S HEADQUARTERS. FOR ELECTRONIC COUNTERS 


Standard of te indy for foun, Serhad phiaet and in beet measurement — accurate, 
dependable, versatile, 


"@ 524C/CR ELECTRONIC COUNTERS (shown above) 


Measure to 10.1 MC individually, to 500 MC with plug-ins, to 
18 KMC with external accessories*. The @ 524C/CR also meas- 
ures time interval 1 ysec to 100 days or period 0 cps to 100 
KC, automatically, directly, without tedious calculation or 
interpolation. Big, bright in-line readout. Maximum resolu- 


10 cps to 1.2 MC with new 0,1 v sensitivity. Bright in-line 
readout. Measures time interval 1 ,sec to 10° sec and period 


nisin | ptationd onatyemimmmandabethr 


aoa electronic features identical with those of & 523CR 


* ‘but has six-place neon columnar readout. @ 523DR (rack 
_ mount) $1,285.00. 
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COUNTER ACCURACY! 


as frequency range, of popular # 524 
series 10 MC electronic counters. 

Combined with the # 524C 10 MC 
counter, for example, the 525C plug-in 
offers measurement with high sensi- 
tivity to 500 MC yet retains measure- 
ment accuracy and even increases 
resolution at high frequencies. Also 
preserved are 524C measuring ease, 
digital recorder output capability and 
its big, bright in-line display. 


Specifications 4 525C 


Range: Counter converter, 100 to 500 MC; counter 
amplifier, 50 KC to 10.1 MC. Direct connection for 
0 to 10.1 MC. 


Accuracy: Retains accuracy of 524 Counter. 


Registration: 9 places, lst two on converter dial, 
next 7 displayed by counter. 


Input Voltage: 20 mv rms min., 50 KC to 10.1 MC; 
100 mv rms min., 100 to 500 MC. 


input Impedance: Approx. 700 ohms, 100 to 500 MC. 
Price: @ 525C, $425.00. 


& 526A Video Amplifier 
$175.00, increases sensitivity to 10 mv 


é 526B Time Interval Unit 
$175.00, for time interval measurement 
1 usec to 10’ sec. 


with 100, 1,000, 10,000 cycle multiples 


0.00001 cps to 10 KC, time interval 10 ,sec to 105 sec. 
Reads direct in cps, KC, seconds, milliseconds. Time base ee 
stability 1/105 per week; counts automatically, resets, action 
repetitive. Applications include measurement of production 
line quantities, nuclear radiation, power line frequencies, — 


very low frequencies, and, with transducers, a wide 


of physical -quantities and phenomena. ® 522B speveae ic : “res 


= ® §22BR day mount) $900.00. 


~ : 


- 


526C Period Multiplier 


$225.00, increases period measuring accuracy 


HEWLETT-PACKARD COM PANY : 
- 1058B Page Mill Road _ Palo Alto, California,U.S.A. {FF 
Cable “HEWPACK” DAvenport 6-7000 
: "Bales representatives in all principal areas le 
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“FREON” SOLVENT left this 
acrylic resin and metal unharmed 
after prolonged exposure. 


ORDINARY CHLORINATED SOL- 
VENT under same conditions dis- 
solves resin, damages metal. 


How Freon solvents help protect your 
investment in expensive, precision parts 


“Freon” solvents provide selective solvent action. Re- 
sult—fast, highly effective removal of oil, grease and 
dirt—yet complete safety to materials of critical com- 
ponents. 

Will not damage metals, plastics or elastomers. 
“Freon” solvents minimize swelling of plastics and 
elastomers . . 


. are non-corrosive to metals ... won't 


soften paint, wire coating or insulation. 


No residue. Because “Freon” solvents contain no 
inhibitors, no residue is left on dried parts. Solvent 
can be recovered readily and reused without need for 


FREON 


SOLVENTS 


Circle 46 on Inquiry Card 


reinhibiting during recovery cycle. 

Safe to personnel. Non-flammable and non-explosive, 
“Freon” solvents are also virtually non-toxic—will 
not cause headaches or nausea. 

For you this means effective, remarkably safe clean- 
ing of delicate mechanical and electronic equipment — 
greater protection for your investment. If you'd like 
more information about “Freon” solvents or tech- 
nical assistance on solvent use and application, write: 
E. I. du Pont de Nemours & Co. (Inc.), “Freon” 
Products Division, Wilmington 98, Delaware. 


8h6.u.5 rato 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 
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Tung-Sol/Chatham 6336A lets HUGHES 


l : 4 
s — 
ssees. $1 


wn * oo ” 


Shave size of vital power supply 


This is Hughes’ 9-in-1 powerhouse. It’s doing a 
mighty turn in the national defense effort at 
Hughes’ El Segundo plant. There the Integrated 
Power Supply is serving as a comprehensive power 
source for testing fire control systems. It supplies 
9 DC voltages and delivers up to 2 kilowatts with 
the kind of accuracy that makes these systems 
perform with split-second precision. 


Hughes selected the Tung-Sol 6336A’s to handle 
the all-important voltage regulation function. A 
34-tube bank is used. Hughes’ reasons for selecting 
the 6336A were twofold. High efficiency to keep 
wasted power heat low was half the story. The 
other half — superior power handling ability in 
a small “bottle”. These attributes, combined with 
mounting flexibility, helped Hughes come up with 
a small package size and a minimum cooling sys- 


tem. Hughes also enjoys the reduced downtime 
and maintenance requirements resulting from the 
6336A’s long life and high electrical stability. 


Why don’t you get the benefit of Tung-Sol’s 
components know-how, too? Whether it’s tubes or 
semiconductors — and there’s a premium Tung-Sol 
unit for virtually every military and industrial 
need — you'll be designing only the best com- 
ponents into your circuit. Like Hughes you'll be 
getting quality units that have made the name of 
Tung-Sol synonymous with the finest componentry. 
Tung-Sol Electric Inc., Newark 4, New Jersey. 
TWX:NK193 
Technical assistance is available through the following sales 
offices: Atlanta, Ga.; Columbus, Ohio; Culver City, Calif.; 
Dallas, Texas; Denver, Colo.; Detroit, Mich.; Irvington, N. J.; 


Melrose Park, Ill.; Newark, N. J.; Philadelphia, Pa.; Seattle, 
Wash. Canada: Toronto, Ontario. 


‘s) TUNG-SO 
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Consoles 207,268 
Controls io 39,500 
Controls, intercom 66,035 
Converters, telephone signal ... 74,369 
Converters, wind data .. 72,901 
Couplers, antenna o 224,478 


Type FC-4 Couplers, TACAN 319,019 

Se : Data handling equipment 80,330 

e FC-4 Discriminators 58,791 
af Fe Duplexers 27,840 
4 Echo sounders ...... 297,650 


ee Filters, band-pass ........... 42,800 


Ey oo enn oh eae e's 88,010 
> Fuses 


fre er 159,014 
: Generators, pulse ....... 188,148 

: J Generators, special purpose 84,449 
——— if Heads, record playback . 58,397 
: Indicators, special purpose 414,840 
Logging system, digital data 27,840 


= Lor eS ae 458,000 
Sub Miniature etees frequency oe 1,048,293 


Meters, ohm ... aia Ss 38,905 
| SS] LE RELAYS | OS SaaS 453,772 
Microphones .. 79,654 
Modulators .. 126,155 
Multimeters .. 482,661 
Navigation systems, radar 488,083 
Netting, radar 4,681,765 
The history of Dunco FC Relays is one of never oe oF moe 
° sciliators, r- ' 
ending development to keep these durable, Oscillographs 45,058 
subminiature units fully abreast of the steadily gg co pigend 
. ae ‘ 2 , recordi ; 
advancing missile and aircraft requirements. As Plug, telephone 27,178 
a result, th r i i H . Potentiometers 91,137 
, they are prominently identified with camry deities 130946 


many of today’s most successful missile pro- Pre-amplifiers 88,328 
: 7 grams. Continued engineering of every detail op a oe 
ee aims to keep them there tomorrow! Radio sets 1,131,299 
_ Radiosondes 215,285 
Write for Dunco Data Bulletin FC Radomes 184,140 
ae : Receivers, intercept 29,800 
6PDT Receivers, radio 241,126 
Type FC-6-10 Recorders, data 43,703 

jen Recorders/reproducers 206,892 

Relays 89,979 
Relays, armature 272,711 
Relays, solenoid 83,344 


PDT 


“yaa : 56,428 
i + i 183,640 
10-AMPERE TYPE Signal generators 381,150 
with all-welded adi. 30.428 


Rt Y Resistors 26,850 
: i EW | Resistors, decade 51,072 
. ; Resistors, variable 305,214 


construction Spectrometers, mass 43,363 
Standards, capacitance 44,895 


Constructed for fully dependable 10- Switchboard equipment 61,389 
Switches 399,825 


ampere DC service, these sturdy little 

DP-DT Dunco FC-215 relays withstand eres scetied eumbadting payee 
30 G vibration to 2,000 cycles and 50 on, shetinnaln nite 84.975 
G shock. Throughout, they are uniquely Terminal equipment 164,812 
designed to meet or surpass MIL-R-5757 Terminal boards . 10,320 
and MIL-R-25018 requirements. —— telephone 204,644 
P P est sets, computer 28,448 
Write for Dunco Data Bulletin FC-215 Test sets, oscillator 102,050 
Test sets, radar .. 069,062 
Test sets, telephone 34,685 
Test sets, telegraph transmitter 34,364 
Test sets, transceiver 80,900 
Test sets, transistor 113,997 
Test sets, tube ... 235,494 
Towers ... wae 36,500 


Transformers 140,610 

= Transformers, pulse 41,450 
Transmitters 736,757 

42,147 


Transmitters, height-converter 
Pitman, New Jersey Transmitter/receivers 50,000 
Transmitters, synchro : 200,953 
5,348 RELAY TYPES Tubes, electron ... . 3,662,062 
Tubes, klystron 8,393,176 
Tubes, magnetron 1,654,782 
Sales Engineering offices in: Atlanta * Boston * Buffalo ¢ Charlotte Tubes, thyratron 161,200 
Chicagp © Claciensll « Cleveland ° Dallas ° Dayton ° Denver © Detrolt Tubes, traveling wave 45,000 
7 7 0: * H j 
Orlando © Pittsburgh e S. Loss ° fen Carlos Seattle © Toronto Vibrators A ao 77,84| 
Waveguide components 110,208 
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insight 
at 


milliseconds 


recorded with Brush operations 
monitors. Multiple high-speed 
events are reported in writing 
within 4 milliseconds of occur- 
rence—to establish the basis for 
split-second, million dollar de- 


cisions necessary in today’s com- 
plex control systems. Up to 120 
separate ‘‘on-off’’ event signals 
are monitored and permanently 
recorded on a chart only 12” 
wide. Fixed-stylus electric writ- 
ing provides sharp, reproduc- 
ible traces of uniform clarity. 
Chart speeds from one to 250 
mm/sec permit a precise inter- 
pretation of all events, with 
resolution up to 500 signal 
changes per second. For military 
or industrial analysis and control, 
no direct writing recording sys- 
tem can match the capabilities 
( of Brush Operations Monitors. 
Ne Write today for complete speci- 
fications and application data. 


brush INSTRUMENTS 


DIVISION OF 


37TH AND PERKINS CLEVELAND 14, OHIO 
CORPoRation 


in direct 
writing 


systems 


only Brush 


eliminates 
compromise 


Avoid a “‘second best’”’ choice. Get exactly what you need. Only Brush permits 
selection of ... Writing Method ... ink, electric or thermal .. . 

Trace Presentation .. . curvilinear or rectilinear . . . Configuration .. . vertical or 
horizontal, rack mounted or portable models. Also... chart speeds from 

50’’/sec to 10’’/day . . . functionally designed control panels . . . readily accessible 
components for fast inspection, simple adjustment . . . complete, easy to understand 
operating manuals. Get the industry’s most advanced design concepts. You never need 
compromise when you specify Brush. Complete information at your request. 


brush INSTRUMENTS 


DIVISION OF 


37TH AND PERKINS (cqqevrzs) CLEVELAND 14, OHIO 
c 


8th ANNUAL MICROWAVE ISSUE 


With more and more industry attention being focused on this field, this year's issue promises to be 
packed with more technical data than ever before. Feature articles, new product announcements and 
new literature announcements will all be microwave-oriented. 


1960-61 SURVEY OF MICROWAVE POWER SOURCES 


Up-to-the-minute technical specifications for microwave oscillators, amplifiers, traveling wave tubes, back- 
ward wave tubes, klystrons, magnetrons, etc. 


FORECASTING FUTURE TRENDS IN MICROWAVE BEAM 
TUBE PARAMETERS 


During the past 20 years the basic principles of microwave beam tube development have been greatly 
extended and refined. For this reason current manufacture is on a highly competitive basis. What's ahead 
for the coming decade? The number and variety of tubes manufactured will be greatly increased. 


PARA-SHAPING 


An accurate, low cost method of constructing parabolic reflectors. 


MEASURING MICROWAVE DIELECTRIC CONSTANTS 
AND DISSIPATION FACTORS 


A method of measuring the complex permittivity of low and medium loss dielectrics with standard lab 
equipment is with a shorted line. This shorted line method is discussed with emphasis on both equipment 
and calculation methods for dissipation factors below 0.1. 


Plus all our other regular departments 


Our regular editorial departments are designed tronic Shorts, Coming Events, El Totals, Snapshots 
to provide readers with an up-to-the-minute sum- of the Electronic Industries, El International, News, 
mary of world wide important electronic events. Briefs, Tele-Tips, Books, Representatives News, 
Don't miss Radarscope. As We Go To Press, Elec- International Electronic Sources, Personals, etc. 


COMING SOON 


® 1961 CALENDAR OF COMING ELECTRONIC EVENTS 


Year-round reference guide to all electronic symposia, conventions and shows. 


Money and space used fo be required 


for accurate return loss measurements. 


Now, using an rf voltmeter and bridge, or 


directional coupler, they can be made directly in db. 


The simple technique described 


permits measuring 55 db of return loss... 
equivalent to a VSWR of 1.004. 


Determine mismatch by. . . 


Measuring 
Return Loss 
Accurately 


ISMATCH in an rf transmis- 
sion system can be expressed 

in terms of either the standing 
wave ratio (VSWR), or the return 
loss of the system. Both are related 
to the reflection coefficient. A curve 
of return loss vs VSWR is given 
in Fig. 1. 

A standing wave ratio greater 
than unity signifies a mismatch in 
the system; the degree of mis- 
match being proportional to the 
ratio. Slotted line techniques are 
generally used to measure standing wave ratios, but 
the ratio becomes increasingly difficult to accurately 
measure as it approaches unity. 

Similarly, any measure of return loss also indicates 
a system mismatch; the higher the return loss, the 
better the match. Return loss, however, is a more 
meaningful figure than the VSWR for it not only 
informs us as to the degree of mismatch, but it is also 
a measure of the energy reflected from the discon- 
tinuity, or mismatch, relative to the energy directed 
toward the load. 

Although there is little argument as to the useful- 
’ ness of return loss measurements, heretofore accurate 
measurements have required a considerable expendi- 
ture of beth money and space. Return loss measuring 
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By RAYMOND E. LAFFERTY 


Chief Engineer 

Boonton Electronics Corp. 
738 Speedwell Avenue 
Morris Plains, N. J. 


facilities presently in use at several laboratories per- 
mit measurements from zero to approximately 40 db. 
These equipments are built around directional couplers 
and require high gain wide-band amplifiers and pre- 
cision high frequency attenuators. The cost of such a 
facility is understandably high. 

Several years ago an rf voltmeter with a range of 
300 microvolts to 3 volts was developed (Boonton 
Electronics, Model 91CA) which permits return loss 
measurements to be made with either a directional 
coupler or a bridge. The measurable range is from 
zero to over 50 db, from low radio frequencies to 
several hundred megacycles. 

The bridge measurement has the advantage that the 
impedances of the source and detector (rf voltmeter) 
are of minor importance, provided they are low and 
high, respectively. It has the disadvantage that a care- 
fully designed unbalanced-to-balanced transformer is 
required. 

The directional coupler, on the other hand, is un- 
balanced throughout, but requires careful matching at 
all four terminals which include the source and the 
voltmeter. 


Return Loss 


Before proceeding with the techniques of measur- 
ing return loss, it may be well to briefly discuss the 
relation of return loss, reflection coefficient, standing 
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Wide-band return loss bridge, showing rf attenuator under test. 


wave ratio and impedance.! By definition, the reflec- 
tion coefficient, p, is the ratio of reflected voltage to 
incident voltage, or, 


p= &/ 

The return loss, in db, is simply: 
Return loss = 20 Logi (1/p) (1) 
We can also say that the impedance, Z,, which 
terminates the line is the ratio of the total voltage 
across the termination to the total current through 
the termination. The total voltage and current are the 
sums of the incident and reflected components. That is, 

& + er = Gi + ef 


Z, = =~ - 
(ei, Zo) rai (€r/Zo) 


t%=— t- 
Solving for e,/e, 

s £.- 2 

p-= e-/e, = g oere (2) 

It can also be shown that the standing wave ratio 

bears a direct relation to the reflection coefficient. 

Evidently, maximum voltage along the line occurs 

when the reflected voltage adds directly to the incident 

voltage. Similarly, minimum voltage is the result of 

the reflected voltage subtracting directly from the 
incident voltage. In equation form, 


€max 


Standing,Wave Ratio = S = 


Rewriting, 


Cr 
1+ 
es 
Ss = ——— (3) 


Cr 
bi 
ey 


But, e,/e, equal p, the reflection coefficient. Therefore, 


1+ p 
l—p 


S= 


Bridge Measurement 


The schematic of Fig. 2 is for analysis only. Two 
practical bridge circuits and consideration for their 
successful operation will be discussed later. 
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Fig. 1: Curve illustrates the relationship which exists among the 
return loss, voltage standing wave ratio, and reflection coefficient. 


Referring to Fig. 2, circuit conditions for proper 

performance of the bridge are as follows: 

1. Z, and Z, must be equal and carefully matched. 
Two resistors are recommended with a value 
approximately that of Z,. Residual parameters 
may be present, but should exist to an equal 
degree in each resistor. 

. The input impedance of the rf voltmeter, which 
measures E,, should be sensibly an open cir- 
cuit with respect to Z,. 

From simple circuit theory, we can write, 


E, = E,/2 
Ze 
Zz + Ze 
The voltage, F,, is the difference of FE, and £,, 


and 
E, = E, 


or, 


From Eq. (2), 
(4) 


When Z, is either shorted or open, return loss is 
zero and the output voltage, E,, is simply E,/2. This 
level is used as a reference. With the unknown load 
impedance connected to the bridge, the output voltage 


CORE: GEN. CERAMIC: 
Q-3 ROD, V4" x! vee 


BOONTON 
ELECTRONICS 


Zo 


Fig. 3:.Five to 200 MC bridge for measuring return loss up to 40 db. 


Loss Measurements (Continued) 


of Eq. (4) is the product of this reference voltage and 
the reflection coefficient of the load. 

Because the voltmeter already mentioned provides 
a decibel scale, it is only required that the generator 
output be adjusted for a given meter deflection 
(preferably, full scale/zero db) with the unknown 
terminals open or shorted. Subsequently, with the 
load connected, the meter will read return loss di- 
rectly in db. 


Bridge Construction 


Two bridge circuits which have been successfully 
used are shown in Figs. 3 and 4. The bridge of Fig. 3 
will function over a relatively wide frequency range, 
but is incapable of making as high a return loss 
measurement as the bridge of Fig. 4. The latter bridge 
must be tuned to the measuring frequency, hence oper- 
ates over a narrow frequency band. 

The principal reason for the difference in sensitivity 
of these bridges lies in the degree of balance of the 
two input transformers. The transformer in Fig. 4 
has a tuned secondary and does not require tight 
coupling for an efficient transfer of voltage. Such an 
arrangement allows the placement of a good electro- 
static shield between primary and secondary windings. 
It is absolutely essential that capacitive coupling be- 
tween windings be sensibly zero. Perfect balance, 
aside from arm impedance considerations, demands 
the voltage at points A and B of Fig. 2 be 180° out 
of phase. Capacitive coupling will produce in-phase 
voltage at these points, and consequently spoil the 
balance. 

The two windings for the transformer of Fig. 3 are 
wound on a common core of ferrite (General Ceramics, 
Q-3). A simple electrostatic shield is placed over the 
primary winding, but because of the proximity some 
capacitive coupling remains. 
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An adjustment for balance can be made on either 
transformer by moving one winding with respect to 
the other while noting the bridge output voltage as 
read on the rf voltmeter. This measurement and 
adjustment should be made without Z, or Z, connected 
to the bridge. By so doing, a check will obtain on the 
reactive balance of the bridge. The balanced output 
voltage with respect to the unbalanced output voltage, 
should be at least 6 to 8 db lower than the highest 
return loss measurement desired. If the balance is 
insufficient, a small amount of capacitance may be 
added to one side of the bridge. A simple test will 
determine which side requires this capacitance. The 
capacitor may take the form of a %-inch disc soldered 
to the end of a grounded screw. Such an arrange- 
ment is quite effective and simple to adjust from out- 
side the shield. All adjustments, incidentally, should 
be made with the bridge shielded as well as possible, 
consistent with making the adjustments. 


Standard Mismatch 


Thus far, we have referred to complete unbalance 
as either short or open circuit conditions at the Z, 
connector. If it were possible to tightly couple the 
generator to the bridge, the same output voltage would 
obtain for either case. Practically, the coupling must 
be loose to allow proper electrostatic shielding, hence, 
the attendant poor regulation will cause the open and 
short circuit readings to differ. A simple remedy is 
to provide a standard mismatch in the form of a 
capacitor mounted in a connector plug. The plug is 
inserted into the Z, connector during the initial set-up 
for the reference voltage. The capacitor should be 
selected to make the impedance presented to the trans- 
former by the bridge approximately to Z,. Assuming 


Z; = Zs = Zo; —— 
pee. 
SF Z. 
Signal Generators 


Where return loss measurements of only 20 to 30 db 
are needed, the output of a standard signal generator 


Fig. 4. Tunable 
bridge, 70 to 90 MC, 
measures up to 55 db 
of the loss. 
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will usually be sufficient. For higher return loss mea- 
surements, it will generally be necessary to employ a 
generator with an output of several volts. If the 
generator cable length must be electrically long, it 
will be desirable to add a terminating resistor across 
the primary winding of the transformer to maintain 
a low VSWR on the cable. 


Coupler Measurements 

Fig. 5 shows schematically a typical co-axial direc- 
tional coupler. This type of network may take several 
forms, but all are predicated upon a generator-load 
circuit with both inductive and capacitive coupling to 
a second circuit consisting of a pair of terminating 
resistors. When the ratio of mutual inductance to 
coupling capacitance bears a specific relation to the 
characteristic impedance, Z,, the voltage across one 
terminating resistor will be proportional to the output 
of the generator, regardless of the impedance of the 
load. The voltage across the other terminating resis- 
tor is directly proportional to the reflection coefficient 
of the load. 

The polarities of the secondary voltages shown in 
Fig. 5 are for the assumed direction of generator cur- 
rent and the subscripts associated with these polarities 
indicate whether the voltage is the result of inductive 
or capacitive coupling. The relation of coupler param- 
eters is given in Fig. 5. 

If we examine either terminating resistor for volt- 
age, owing first to capacitive coupling, then to in- 
ductive coupling, we acquire an equivalent circuit for 
each condition. See Figs. 6 and 7. 

Let the voltage across either terminating resistor, 
Z,, owing to capacitive coupling equal e,. From the 
equivalent circuit of Fig. 6, 


Zs Z./2 
os ‘> Be ( Z Z ) ( p/ 
Z: + Z. oo j/wC 


4jE Z2220C 
€ = be 7 
; JS (Ze + Ze) 


Let the voltage across either terminating resistor 
owing to inductive coupling equal e,. From Fig. 7, 


iw M 
@ = e/2 = —j s = 


- = ( w M 
we BS OE 


The two coupled voltages at connector “D” in Fig. 5 
are in phase. E’,, therefore, equals, 


EB’, = @ + 
Since M was previously adjusted to equalJC Z,?, 


Zo 


WHERE, 
' zy 
1" 89 BFE, ; > 
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2, 4 gs @ 2 ®, 
ee aeeas it 


Fig. 5: A form of directional coupler for return loss measurements. 


E, [ Ze ZeuC 
2 Z2+ Zo 


w C Z,? 
Z,+Z. 


E', = 


FE’ E,wC Z, ont] 
art 2 Z.+Z. 
E,wCZ. ‘ 
= —_——_ (5) 
s 2 
It is evident that E’, is independent of Z,. 
At connector “C,” Fig. 5, the two coupled voltages 
are out of phase. We can, therefore, write, 


E, = @ — é 
Remembering that the directional coupler is adjusted 
so that, 
M=CZ,* 
E,f Z.Z.0C 
2h a4, 


wC Z,? 
Z,+Z. 


7 — 
4g = 


Rearranging, 


E, = 


E,wC Ze & - 2 
2 Z2+ Zo 
Substituting from Eqs. (2) and (5), we can write, 


E, = E'.p 


With E’, as our reference voltage, E,, as measured 
on the rf voltmeter, is the product of this reference 
voltage and the reflection coefficient of the load. 

There is no need, however, to re-connect the volt- 
meter at “D” to adjust the generator output for a 
convenient reference value. It can easily be shown 
that when Z, is either open or shorted, the rf volt- 
meter at “C” will receive a voltage equal to E’,. 


Coupler Construction 


The directional coupler usually consists of two short 
conductors juxtaposed in a suitable cavity with means 


Fig. 6: Equivalent 
circuits a. —_. 
tive coupling, only. ° 

| &s(u) 
Fig. 7: Equivalent 
circuit for inductive 


coupling condition. WHERE, @'> = —| (itm) 


Loss Measurements (Concluded) 


provided for adjusting the spacing between the con- 
ductors. Because the capacitance will increase in- 
versely with the spacing while the mutual inductance 
is a function of the logarithm of the spacing, the 
‘ratio of M to C will vary with conductor proximity. 
Constructional details for several forms of directional 
couplers have appeared in technical publications: >: 4 5 
during the past few years. 

Because of the difficulty in designing an rf genera- 
tor with an output impedance sufficiently close to Z,, 
which is required for useful return loss measurements, 
it will generally be necessary to use a masking pad 
to obtain a proper source impedance. When planning 
the construction of a directional coupler, it is, there- 
fore, wise to include the design of a relatively high 
output level signal generator to overcome the loss in 
such a pad. This is especially important since the 
parameter conditions specified in Fig. 5 result in a 
minimum loss of 20 db between primary and secondary. 

Although the minimum measureable signal with our 
rf voltmeter is as low as 300 microvolts, a return loss 
measurement of 40 db using a directional coupler will 
require an input level of 5 volts, or more. 

In this respect the bridge circuit of Fig. 4 is 
superior in that a return loss of more than 50 db can 
be measured with this voltmeter and a generator hav- 
ing an output of 3 or 4 volts. 


Conclusions 


Both bridges of Figs. 3 and 4 have been success- 
fully used for return loss measurements on rf attenua- 
tors, filters, and special terminations. The bridge of 
Fig. 4 balanced to 60 db from 70 to 90 MC, assuring 
accurate measurements of return loss to about 55 db. 
The circuit of Fig. 3 was balanced to 46 db over a 
frequency range of 5 to 200 Mc. 

Only a few exploratory measurements were made 
using the directional coupler to confirm the theory of 
operation. 

The writer is indebted to A. J. Robinson, Section 
Head in charge of RF Attenuators at the Daven Com- 
pany and his assistant, F. Dobroski, for the design 
and construction of these bridges and the many mea- 
surements they made to substantiate the accuracy 
of the method. 
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How to... 


Display 


N working with non-linear devices such as tunnel 

diodes, it is often desired to visually display their 
electrical characteristics. Transistor curve tracers 
have generally been used for examining tunnel diodes, 
although they do not show the shape of the entire 
negative resistance region. And, since the tunnel di- 
ode is a negative-resistance device, it is important to 


be able to observe the negative resistance region in a 
voltage-current characteristic. 

Present methods of displaying the V-/ characteris- 
tics usually employ a sweep circuit of some type. 
However, in using this method it is necessary that the 
impedance of the sweep circuit be less than the nega- 
tive resistance being observed. This criteria is very 
often hard to satisfy in practice with the tunnel diode. 
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Displaying tunnel diode characteristics. 
Horizontal deflection shows voltage 
and vertical deflection shows current. 


Tunnel Diode Curves 


Since a tunnel diode is a negative resistance device, it is easy 


to operate as a relaxation oscillator. Using the simple circuit 


described herein, an ordinary oscilloscope can trace the complete 


characteristic curve—including the negative resistance region. 


Circuit Description 
The basic circuit is shown in Fig. 1. The only con- 
ditions which must be met in order that the circuit 
function properly are: 
(a) The conductance of G, in series with G, must 
be greater than the absolute value of the 
negative conductance of the diode; 


G,G, » 
G; + G, 


(b) the absolute value of the product of these 
two conductances must be greater than the 
quotient of C divided by L; 


Ge C 
a G > — 
| (ae “ L 


(c) the supply voltage EH must be adjusted so 
that the load line intersects the tunnel diode 
characteristic in the negative resistance 
region. 

If the above conditions are met, the circuit will os- 
cillate. Now if an oscilloscope is connected as indi- 
cated so that the horizontal deflection will show the 
voltage across the diode and the vertical deflection 
will show the current through the diode, the oscillo- 
scope will display the desired characteristic curve. 


Gp 
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Theoretically, no additional capacitance need be 
added to the circuit to produce the desired oscillations 
as the capacitance of the diode itself is sufficient. 
However, to slow down the switching speed and elim- 
inate undesirable phase shift effects due to various 
stray capacitances, an additional capacitance is de- 
sired. 

Fig. 2 shows a practical circuit embodying the 
principles of Fig. 1. This circuit was built and tested 
and found to operate satisfactorily for all tunnel di- 
odes tested. 


i> 


Fig. 1: Common double-balanced mixer cir- 
cuit. Input signal and local oscillator signal 
are cancelled in combined plate current. 


Fig. 2: A_ variation. 
signal is applied to a pair of cathodes rather 
than to a pair of grids. 


The local oscillator Fig. 3: Circuit has none of the disadvantages 
of figs. 1 and 2. Output contains only the 


beat signal and even-order harmonics of input. 


With Double-Balanced Design the 


Mixer Circuit Has Clean Output 


A double-balanced mixer circuit is desirable for 
many communication and measurement systems. 
The balanced system, when properly designed, 
will eliminate the appearance of the input 
signal and local oscillator from the output. 


N many communication and measurement systems, 

the use of balanced mixer circuits is highly desir- 
able. A balanced mixer circuit is one which is so 
designed that either the input signal frequency or the 
local oscillator frequency does not appear in the mixer 
output. 


Fig. 4: Potentiometer in the cathode circuit provides dc gm balance. 
Circuit is inherently broadband. 


By HAROLD T. McALEER 
General Radio Co. 
West Concord, Mass. 


In one form of single sideband generation, for 
example,! a balanced mixer circuit is used which 
eliminates the local oscillator (or carrier) frequency 
from the output, leaving the input signal and the 
two sidebands. One sideband is then extracted from 
the mixer output by fiicering. 

Occasionally, a mixer circuit is required in which 
both the local oscillator and the input signal fre- 
quencies are cancelled in the output, leaving only the 
beat signals or sidebands. Such a circuit is called a 
double-balanced mixer. 

As an example of the use of a double-balanced 
mixer, consider the problem of measuring the fre- 
quency of a signal of approximately 11 Mc with a 
10 mc frequency counter. One method involves mix- 
ing the 11 Mc signal with a 10 Mc local oscillator 
signal and applying the 1 Mc difference frequency to 
the counter. However, since the counter may be sensi- 
tive to both the 11 Mc signal and the 10 mc reference, 
as well as the 1 MC beat, a mixer is required which 
does not pass the signal or local oscillator frequencies, 
i.e., a double-balanced mixer. 
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A common double-balanced mixer circuit is shown in 
Fig. 1.2 In this circuit two tubes are used, each hav- 
ing two control grids. The local oscillator signal is 
applied as a balanced push-pull signal to one pair of 
grids and the input signal is similarly applied to the 
other pair of grids. The two plates are connected in 
parallel. Since both the input signal and local oscilla- 
tor signal are applied in opposite phase to each tube, 
their effect is cancelled in the combined plate current, 
leaving only the beat signal and harmonics of the 
inputs. 

A variation of this circuit employing a double triode 
is shown in Fig. 2. In this circuit the local oscillator 
signal is applied to a pair of cathodes rather than a 
pair of grids. 

Both of the above-mentioned circuits require well 
balanced push-pull drive for proper operation. Since 
many input signals occur as single-ended signals, some 
form of single-ended to push-pull converter is usually 
required. Such a converter circuit is often difficult to 
design and expensive to produce. In addition, the 
above circuits often require two balancing adjust- 
ments, a dc adjustment to equalize the g,,’s of the two 
tubes and a drive amplitude or phasing adjustment. 

A circuit without these disadvantages is shown in 
Fig. 8. In this circuit a single-ended input signal is 
applied to both the grid of one tube and the cathode 
of the other, and a single-ended local oscillator signal 
is applied to the other grid-cathode pair. The two 
plates are connected in parallel. The circuit may be 


thought of as a pair of grounded-cathode amplifier — 


stages driven in parallel with a pair of grounded-grid 
amplifier stages and with a common plate load. Since 
the gain of the grounded-grid stages is equal and 
opposite to that of the grounded-cathode stages, the 
net gain is zero at the input frequencies. In the 
appendix we show that the output contains only the 
beat signal and even-order harmonics of the inputs. 
This analysis also applies to the circuits of Figs. 1 
and 2. The only balancing adjustment necessary is a 
de g,, balance. This is accomplished in the circuit of 
Fig. 4 by the potentiometer in the cathode circuit. Be- 
cause of the low input impedance of the grounded- 
grid stages, the circuit is inherently broadband and 
will operate over a wide range of frequencies without 
tuning. The circuit shown in Fig. 4 exhibits a con- 
version transconductance of about 1500 ymhos with a 
local oscillator drive of 0.5 volt. 

Several variations of the basic circuit are shown in 
Fig. 5. The triode circuit of Fig. 5A does not balance 
as well as the pentode circuit because of direct feed- 
through from input to output through the plate-to- 
grid capacities. For operation over a very narrow 
band, however, the grid-plate capacities can be neu- 
tralized by shunt inductors. The transistor circuit of 
Fig. 5B is a direct counterpart of the triode circuit 
of Fig. 5A. 
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Fig. 5: Variations of the basic circuit. 5A does not balance as well 
as the pentode circuit because of direct feed-through from input 
to output through the plate-to-grid capacities. 


References 
1. F. E. Terman, “Radio Engineers’ Handbook,” McGraw-Hill 
Book Company, Inc., New York, 1943, page 551. 


2. J. P. Costas, “Synchronous Communications,” Proceedings 
of the IRE, December 1956, page 1715. 


Appendix 


In Fig. 3 let: 


e, = the input signal applied to one grid-cathode pair 
the local oscillator signal applied to the other grid- 
cathode pair 
the variational plate current of each tube 
= €, — € = the grid-to-cathode voltage of one tube 
= € — e = the grid-to-cathode voltage of the other tube 


The transfer characteristic of each tube can be 
represented by a power series as follows: 


v = a @, + a2. e7 + asee +--+: 
The total variational load current is: 


th = i + ty = Gh Cg + Ge Cg? + agen? +°--- 
+ ; Cg2 + Az Cg? + As ego? +--+: 
in = a (€; — €2) + az (e;2 — 2e; e2 + €;°) 
+ as (e35 — Se; e2 + Se; e:? — e?) +--+: > 
+ ai (e2 — €1) + ag (€:? — Qez e; + €:?) 
+ ds (es? — Se? e; + Se. 27 — e;*) + ---- 
tp = 2az (e:* — 2e; &2 + e*) +-°>- 


It can be seen that i, contains only even-order terms 
indicating that the mixer output contains only sidebands 
and even-order harmonics of the input signals. 

The above analysis was carried out with the assumption 
of zero source impedance for both the input signal and 
local oscillator signal. The results are true, however, for 
any source impedance, the only assumption being that 
1 + “=u. The degree to which this assumption is in 
error determines the residual unbalance of the circuit. 
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DOPPLER FREQUENCY 
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Ld 


x= 


Tracking Determines 


ea 
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Fig. 1: Three separate antenna systems form fan beams. Passes thru fans permit determination of segments of the “S” curve. 


E are computing orbits from 

tracking measurements made 
on single passes of a satellite near 
our tracking station. Even though 
the measurements are made in only 
a few minutes, the orbits tally 
closely with those determined by 
the National Space Surveillance 
Control Center (NSSCC). At that 
center all available data are co- 
ordinated over a period of time to 
compute the orbit. 


Data Collection 


The tracking data, obtained by a 
CW radio Doppler system called 
DOPLOC (Doppler Phase Lock), 
may be obtained from either active 
(transmitting) or passive (dark or 
radio silent) satellites. Dark satel- 
lites are illuminated by a transmit- 
ting station located at Fort Sill, 
Oklahoma, while the signal re- 
flected by the satellite is picked up 
by a receiver located at Forrest 
City, Arkansas. 
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The Doppler shift in the received 
frequency is determined by mixing 
the carrier signal with the output 
of a precision frequency standard 
and noting the difference, or Dop- 
pler frequency, which is converted 
to digital form. Product detection 
of this form is required throughout 
the system to realize maximum 
benefit from the narrow band char- 
acteristics of the tracking filter. 

The digital Doppler data are 
transmitted via teletype to the Bal- 
listic Research Laboratories where 
the received data, recorded on 
punched paper tape, are fed into 
the ORDVAC computer. In 10 to 
20 minutes, the computer furnishes 
the parameters which describe the 
shape and size of the orbit—and, 
the position of the satellite along 
the orbital path. A new computer 
being installed at the Laboratory, 
the BRLESC, is expected to reduce 
computation time by a factor of 
ten. 
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Data are obtained by the use of 
three separate antenna systems 
which form fan beams, Fig. 1. The 
passage of an object through either 
fan A or fan C is automatically 
noted by lock-on elements in a nar- 
row band tracking filter, and the 
Doppler frequency as a function of 
time is recorded. Successive passes 
through either fans B and C or B 
and A permit determination of 
three segments of the Doppler “S” 
curve as shown. 

This system not only tracks the 
original satellite, but it can be used 
to detect the separation of capsules 
and determination of their orbits. 
Recently, capsules ejected in USAF 
experiments have been detected and 
possible orbits calculated. Similar 
determinations have also been made 
on the most recent Soviet satellite. 


Equipment 
The DOPLOC receiver system 
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REFERENCE PAGES 


standard three-hole 
They can 


Aberdeen Proving Ground, Md. 


Data from only a single pass of the satellite near a DOPLOC tracking 
system are sufficient for orbit computation. The whole process can be 
accomplished in 30 minutes. Other systems require hours, days or weeks 
of data collection before a computer can even be fed the informa- 
tion. Further, DOPLOC can do it on the first pass; the others cannot. 


Orbits of Satellites 


block diagram is shown in Fig. 2. 
Most of the components of the sys- 
tem are quite conventional. The 
system’s very high sensitivity to 
very low level signals is due to the 
frequency-tracking filter following 
the receiver. These narrow band 
filters allow the use of low gain, 
broad beam antennas for tracking 
most active satellites. Only mod- 
est gain and directivity are being 
used with the DOPLOC system for 
dark satellite tracking. 

While the block diagram shows 
particular types of preamplifiers 
and receivers, a number of other 
types are available to permit tun- 
ing the system to any frequency up 
to about 1000 mc for active track- 
ing missions. Passive tracking is 
accomplished at 108 mc only. 

Tracking data are recorded in 
both analog and digital form at 
each of the receiving stations in 
addition to being transmitted 
the computer. The noisy signal 
from the receiver and the cleaned- 
up signal from the tracking filter 
are recorded on magnetic tape. 
Should a failure occur in the track- 
ing filter-digitizing system during 
a satellite pass, the magnetic tape 
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record can be played back into the 
filter after the pass and the data 
can be recovered. Digital data are 
printed on strip paper during the 
pass to provide the operators with 
an accurate check on system per- 
formance. Time data, synchronized 
within one millisecond with WWV 
time, are recorded on all records. 

The effective bandwidth of the 
tracking filters, and hence of the 
receiving system, is variable over 
the range of 1 to 50 cPs and is 
normally operated around 5 CPS. 
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These filters, equipped with auxil- 
liary signal search and _ lock-on 
equipment, automatically find weak 
satellite signals as much as 30 db 
below receiver output noise level. 
The filter output signal-to-noise ra- 
tio is always greater than +4 db. 
The Doppler frequency, which is 
recorded on magnetic tape in ana- 
log and digital form at frequent 
intervals, can be measured with er- 
rors of less than a fraction of a 
cycle per second. 
(Continued on following page) 


DOPLOC 


Tracking 
(Continued) 


Computation 


The orbit is determined by math- 
ematically finding an orbit which 
would yield Doppler data matching 
as closely as possible those data 
obtained by the tracking system. 
Referring to Fig. 3, the analog 
Doppler data are used to determine 
initial position and velocity com- 
ponents from which are computed 
orbital parameters (a, ¢, c, t, Q, 
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and w), position and velocity com- 
ponents vs time (2, y, z, 2, Y, Z), 
and Doppler frequency (f,) vs time. 
The latter data are compared to the 
observed Doppler data (f,,,) in a 
mathematical comparison routine. 
Differential corrections are derived 
and used to correct the initial point 
estimates. This iterative process is 
repeated until the corrections fall 
below predetermined lower limits 
after which the process is stopped 
and the final orbital parameters 
are printed out by the computer. 
Fig. 4 illustrates how a small 
amount of Doppler data will permit 
accurate determination of orbit 
parameters. Seven discrete fre- 
quency measurements along the 
Doppler “S” curve were used in 
lieu of complete data. A minimum 
of six points is required by theory 
to achieve a solution. Only the 
parameters semi-major axis (a), 
eccentricity (<), inclination (1) and 
right ascension of ascending node 
(Q) are tabulated. It will be noted 
that DOPLOC data are in good 
agreement with data from NSSCC. 
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Fig. 3: Analog Doppler data are used to deter- 
mine initial position and velocity components. 


This is characteristic of the single 
pass solution when the eccentricity 
is small and the computational in- 
put is limited to Doppler frequency. 
Since the orbit is very close to be- 
ing circular, both the argument of 
perigee (w) and the mean anomaly 
at epoch (c¢) are difficult for either 
DOPLOC or NSSCC to determine 
accurately. 


Advantages 

It should be pointed out again 
that DOPLOC data from only a 
single pass of the satellite near the 
system was used to compute the 


Fig. 4: A small amount of Doppler data permits 
orbit parameters. 


accurate determination of 


orbit. This is a prime advantage 
of the DOPLOC system over some 
systems which are required to col- 
lect data over periods of hours, 
days, or weeks before an orbit can 
be computed. 

There does not now exist a net- 
work of tracking stations capable 
of detecting, tracking, and comput- 
ing orbits in the first pass of new 
satellites, whether launched by this 
Country or others. The character- 
istics of DOPLOC required to ful- 
fill this role have been demon- 
strated by the Ballistic Research 
Laboratories. 
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Though the principle of 
parametric amplification is not new, 
it was not feasible until recently 
to use voltage dependent 
variable capacitive elements 

as microwave amplifiers. 

Diodes with high Q, low loss, 
and low noise now make 

the application of this 
principle at high frequencies 

a natural evolution. 


Parametric 
Amplification 


By 
Junction 
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T= p-n junction has physical properties which 
make rapid capacitance variation at high frequen- 
cies possible. 

Consider what happens to the dipole region between 
the n- and p-type semiconductor material when an 
external voltage is applied. Assume a battery voltage 
is applied so as to make the n-type region positive 
and the p-type region negative. This will tend to draw 
electrons away from the junction region on the n-side 
thereby increasing the number of uncovered ionized 
donors near the junction. Simultaneously, this poten- 
tial will pull holes away from the junction region on 
the p-side and increase the dipole strength by uncov- 
ering acceptors in the p-type material near the junc- 
tion. These ionized donors and acceptors are unable 
to move under the influence of the field since they 
are rigidly bound in the crystal lattice; a dipole is 
thereby formed. As the voltage is increased, the total 
number of uncovered or ionized impurities will also 
increase. This is shown schematically in Fig. 1. 

This action is similar to that which occurs when 
a capacitor is charged. The p-n junction or barrier 
will exhibit a voltage dependent capacitance. This is 
commonly called a “transition” capacitance since it 
occurs in the semiconductor region between the p- 
and n-type material. 

For a step junction, i.e., one in which the transition 
from n- to p-type is abrupt, the capacitance C per unit 
area as a function of applied voltage V will be of the 
form: 


C=K/VV+¢ (1) 
where the constant K depends on doping level and 
other physical constants and the “built in” barrier 


potential ¢ is an inherent material property varying 
from one semiconductor to another. 


If a small signal approximation is made, the voltage 
can be expressed with a de bias component V, and a 
time variation component V, sin at: 


V = V, + Vi sin wt (2) 
Then the capacitance can be written as follows: 
C= K (V¥.+ ¢ + Vi sin wt)? (3) 


and for the small signal case (V, « V,) 

1 1 Vv 

ie K) (V. 1/2 my Fee, Fee 

= (1/K) (Ve + 8) [1 +5 (Ges) 4] (4) 
or collecting terms into simpler constants 


: a re (5 
a ae a ) 


Descriptive Model 
For a physical description of the parametric prin- 
ciple, consider first the simple resonant circuit, Fig. 


2a, which has the resonant frequency w,. Further- 
more, assume that the capacitor C is fully charged 
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Parametric Amplification 


(Concluded) 


to a potential V as indicated and an electric charge 
q is on the plate. Energy will be stored in this reso- 
nant circuit. 

If, at this moment, the capacitor plates are sepa- 
rated, by an amount Az, the capacitance will be de- 
creased and for small separations Az/zx<«1, it will be 
noted that the change in capacitance AC is given by 
the following expression: 


ACSC (Az/z) (6) 


The total energy in the system, then, is changed 
and therefore energy is “pumped” into the system 
provided the plates are separated at the time when 
the voltage is a maximum on the capacitor. 

The capacitor will subsequently discharge and the 
energy which was stored in the electric field between 
the capacitor plates will be converted to energy in the 
magnetic field surrounding the inductance L. Sub- 
sequently, when the capacitor is fully discharged and 
there is no voltage on the plates, the plates can then 
be restored to their original separation with no 
energy transfer required. Thus, the circuit configura- 
tion will be restored to its original state, but a net 
transfer of energy to the resonant system will have 
occurred at the expense of energy supplied by the 
“pump” source. 

It can be seen from this description that an energy 
build-up can be accomplished in this resonant system 
by varying the reactive element with time. Amplifica- 
tion can be achieved at the resonant frequency if 
input and output terminals are coupled to the induc- 
tance as shown schemetically in Fig. 2b. This could 
function as a narrow band regenerative amplifier 
near the resonant frequency w, of the tank circuit. 


The Idler Circuit 


If a slightly more complex circuit configuration is 
considered, the critical phase relationship between the 
resonant circuit current and the pumped variation of 
the capacitor does not have to be fixed externally. 

With the addition of an “idler circuit,” it turns out 
that the phase condition for current build-up occurs 
automatically. To show this, assume a circuit con- 
figuration, Fig. 3, in which the element coupling the 
two resonant circuits is the variable capacitance ele- 
ment C;. This will be pumped at an angular frequency 
@3. The signal circuit is resonant at the angular fre- 
quency @, and the idler circuit is resonant at angular 
frequency wo. This latter circuit is termed “idler” be- 
cause there is no energy supplied directly to it from 
an external source; oscillations are started and main- 
tained in it by interacting with the signal circuit 
and the pump, but it is not driven separately by a 
voltage source at the idler frequency. 

Let all the constant capacitance elements be lumped 
into the series circuit capacitance C, and the idler 
circuit capacitance C,; the coupling element C, then 
can be assumed to vary periodically with time at the 
pump frequency ws: 


P- type N-type 
(N,~ Acceptors ) (N,> Donors) 


Uncovered lonized Donors 
Uncovered lonized Acceptors 


Fig. 1: Diagram of dipole layer between n- and p-type semiconductor 
material due to uncovered donors and acceptors in transition region. 


7 = C, SIN ct 
Now, assume the current in the signal circuit i, 
with a phase ¢, relative to the variable capacity: 


1, = t, sin (ant + gr) (7) 
The voltage V, across the variable capacitor C, due 
to the the signal circuit current i, can then be obtaied. 


Vs = (1/Cs) if idt = — [ia /2e c.| 


[ sin (cost = wl + $i) + sin (wal oa wl Sa ) | (8) 


If it is now assumed that the signal resonant fre- 
quency «,, the idler frequency ws, and the pump fre- 
quency @s; are related as follows, an appreciable cur- 
rent will be induced in the idler circuit due to this 
voltage 3 = @, + Oo. 


V3 = = (ig /Qu C,) 
[sin (wet — di) + sin (Qwgt + wit + | (9) 
The resulting current in the idler circuit 7, will 
then be given by 
te = V3/R: = = (ig /2Qu R, C,) sin (aol — oi) (10) 


since the current at the non-resonant frequency can 


Fig. 2: (a) Resonant circuit with energy stored in capacitor, maximum 
voltage on capacitor; (b) simple resonant parametric amplifier. 


Te: R 
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be neglected due to the resulting relative impedance 
levels in this resonant circuit. 

This current now flowing in the idler circuit will 
react back on the variable capacitance and induce on 
it an additional voltage V,’. 

Vy’ = (1/Cy) / iedt 
le 
4on ow. R, C? 

This indicates that the effect of the idler circuit is 
to cause mixing with the pump frequency and gener- 
ate additional current in the signal circuit provided 
the proper frequency relation is established between 
the signal, idler, and pump circuits. In addition, the 
phase is automatically adjusted by the idler circuit so 
as to give additional in-phase current in the resonant 
signal circuit. 

If this circuit is now compared to a simple feed- 
back circuit, Fig. 4, a further comparison can be 
made. With an input current i,, assume that the gain 
of the amplifier » results in an output current pi. 
If a feedback fraction 8 is now returned to the input, 
an increased current Az, will flow into the input. This 
will be given as follows: 


) [sin (ext + oi) + Bin (cost + wrt — #) | 


Ai = Bypr 
Circuit Parameter Evaluation 
The combination feedback-gain factors for this 


particular parametric configuration can then be 
evaluated in terms of circuit parameters. 


1 


em Tak, 


or in terms of circuit conductance G, of the signal 
circuit and G, of the idler circuit, this can be written: 


G; Gy 


‘4 eo, W2 Cc, 


up (12) 

It should be noted that the feedback factor pf is 
very sensitive to the loss elements in both resonant 
circuits G,, Gp as well as the operating frequencies 
@1, @. Since the feedback in this type of amplifier 
is positive, it is necessary to keep the feedback factor 
relatively low and one way to accomplish this would 
be to set the idler frequency higher than the signal 
frequency. 


___ SIGNAL = 
CIRCUIT 


_ IDLER 
CIRCUIT 


vy 


Fig. 3 Parametric 
configuration with 
the idler and signal 
circuits coupled by 
variable capacitance 
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New Design in Relays 


ye printed contact permanent 
magnet relay, which makes 
possible substantial savings in 
space, weight and assembly costs, 
was developed by the Components 
Division of Executone, Inc. The re- 
lay, represents a new approach to 
relay design and manufacture. 
The Printact® relay is designed 
to mount directly on a printed cir- 
cuit board as shown. Intermediate 
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connections to fixed contacts are 
eliminated by doing away with the 
contacts themselves. The moving 
contacts on the relay armature as- 
sembly mate directly with conduc- 
tors on the printed circuit board. 
The conductor pattern is designed 
by the user to meet his specific ap- 
plication problem. 

The armature assembly carrying 
the moving contacts is held in posi- 
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tion against the edge of one of the 
U-shaped fixed magnetic members 
by a small ceramic permanent mag- 
net. Application of an electromag- 
netic field opposing the field of the 
permanent magnet causes the arm- 
ature to rotate. The only moving 
part is the balanced armature as- 
sembly on which the contacts are 
mounted. The absence of mechani- 
(Continued on page 190) 


What's New... 


Orbital Scatter 


— and unique method of reliable global com- 
munications by millions of minute orbiting par- 
ticles for teletype, voice, and television according to 
W. E. Morrow, Jr., of M. I. T. Lincoln Laboratory in 
Lexington, Mass. 

Speaking at a meeting of the International Scien- 
tific Radio Union in London, he said the new tech- 
nique, known as orbital scatter, uses the reflective 
properties of a belt of tiny metallic fibers, or dipoles, 
about % inch long and 44 the diameter of a human 
hair, placed in orbit several thousands of miles above 
the earth. Radio waves transmitted to the belt will 
be scattered back to earth where they can be picked 
up by radio receiving equipment. Transmitting and 
receiving antennas will be trained on the same spot 
in the belt. The reflective principle will be similar to 
that employed in ionospheric and tropospheric radio 
communications. 

The basic concept of orbital scatter was developed 
by Mr. Morrow in collaboration with Harold Meyer 
of the Thompson-Ramo-Wooldridge Corp., in 1958. 
Full-scale technical development is being carried on at 
Lincoln Laboratory where experiments are being pre- 
pared to test the feasibility of the technique and to 
confirm the results of theoretical studies. Orbital 
scatter can potentially serve both civilian and military 
purposes. 

The ever-growing demand for long distance com- 
munications has increased the desirability of using 
higher radio frequencies where bandwidth is still 
available. 

The number of circuits between any two locations 


Two “orbital scatter” belts (one over the equator and one over the 
poles) will relay radio messages. 


Metallic “dipole” fibers will be placed in orbit to relay messages. 
Fibers in orbit will be hundreds of feet apart. 


will be determined by the capacity of the ground radio 
equipment and the size of the belt. With two such 
belts, one east-west over the equator and one north- 
south over the poles, communications can be estab- 
lished between any two points on the earth. This 
technique offers promise of very high system relia- 
bility, since all of the active radio equipment is on 
the ground, easily accessible for maintenance. 

A rocket will be used to place in the desired orbit 
a cylindrical container into which the small dipoles 
have been packaged. When the orbit has been attained 
the container will be ejected from the rocket. A dis- 
pensing mechanism will then release the fibers grad- 
ually from the container, over a period of one day. 

It is estimated that within one to two months the 
dipoles will spread to form a continuous belt around 
the earth. In a completed belt, using the example 
described in the technical paper, it is calculated that 
the small fibers will be separated on the average by 
about 1000 ft. 

Orbital scatter appears to offer a number of advan- 
tages in long-distance radio communications. With 
two orbits, only two rockets will be required to pro- 
vide practically world-wide coverage. The electronic 
and physical characteristics of the dipole belt will 
afford a very large number of communications cir- 
cuits. Since the dipole belt will be relatively stationary 
in space, transmitting and receiving antennas on the 
ground can be trained continuously on the same spot 
in the belt with a movement of only a few degrees per 
day. This slow motion eliminates the need for high- 
speed tracking equipment. The lifetime of the belt 
can be varied from a matter of months to years, de- 
pending on the altitude and inclination of the orbit 
together with the dipole design. As the belt nears 
the end of its useful life, the dipoles will be dissipated 
harmlessly in the atmosphere. Belts with a relatively 
short lifetime are proposed for an initial experiment. 

Theoretical studies have indicated that known 
phenomena such as solar radiation pressure, atmos- 
pheric friction, sun and moon gravitation, micro- 
meteorites, magnetic field effects, and the influence of 
high energy particles will not produce excessive un- 
desirable changes in the belt. 
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Pressure Sensing With Solid-State 


OMBINING the best overall 

characteristics of both strain 
gauge and potentiometer-type 
transducers but having the inade- 
quacies of neither, a new pressure 
transducer developed by Fairchild 
Controls Corp. is the first of a 
completely new line of solid-state 
strain gauge transducers. It has 
been designated the 3S-G, a name 
derived from the first letters of 
the words that describe it. 

The transducer uses a semicon- 
ductor strain gauge sensor, pos- 
sesses extraordinary accuracy and 
environmental capabilities, and pro- 
duces a high-level d-c output signal 
that eliminates the need for im- 
pedance-matching or signal ampli- 
fication. 


New transducer uses a semiconductor strain 
gauge sensor. It is responsive to both static 
and high-frequency dynamic pressures. 


It is responsive to both static 
and high-frequency dynamic pres- 
sures; it is fully compatible with 
existing military ground, telemetry 
and industrial systems, and is in- 
terchangeable with devices now in 
use. Because it obviates the need 
for an amplifier—required by con- 
ventional strain gauge transducers 
to increase output signal strengths 
by a factor of 125 or more, from 
an average 20-40 mv to approxi- 
mately 5 vdc—and because of its 
markedly superior linearity, hy- 
steresis and environmental charac- 
teristics—the 38S-G is conserva- 
tively regarded as representing a 
ten-fold increase in the state of 
the transducer art. 

The 3S-G transducer consists es- 
sentially of three modules, all con- 
tained in a rugged anodized alumi- 
num case 1% in. in diameter and 
3 in. long. These modules perform 
the functions of energy conversion, 
signal conditioning and calibration. 
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Energy Conversion 


Energy conversion is accom- 
plished by a sensitive element made 
up of several microminiature piezo- 
resistive semiconductor elements 
coupled to a resilient high-alloy 
steel, low mass diaphragm. These 
elements form the conducting paths 
(or resistive arms) of a four-arm 
Wheatstone Bridge. 

Applied pressures deflect the dia- 
phragm, creating an unbalance in 
the bridge and producing a d-c 
signal proportional to the deflec- 
tion. The diaphragm is suitably 
proportioned to fit the selected pres- 
sure range—from 0.100 psig to 
0-10,000 psig full scale. Pressure 
ranges below 100 psig are to be 
made available shortly. 

Input excitation to the trans- 
ducer is from 10-25 volts d-c nomi- 
nal, and it can take up to 30 volts 
d-c without damage. Input im- 
pedance is approximately 700 ohms. 
Output impedance is less than 4500 
ohms. Input pressures up to 150% 
of rated have a negligible effect on 
instrument calibration. Pressures 
in excess of 200% of rated cause no 
damage. 


Signal Conditioning 


A completely transistorized amp- 
lifier receives the differential signal 
generated in the sensing element 
and produces the output signal. The 
transducer transfer function is 
25%. Thus, a full-range change in 
pressure at 20 volts d-c (rated ex- 
citation) results in a 5-volt d-c 
output signal. 


Bernard Osbahr, Edi- 
tor, ELECTRONIC 
INDUSTRIES, in- 
spects Fairchild Con- 
trol Corp.’s new 35-G, 
Solid - State Strain 
Gage Pressure Trans- 
ducer. Looking on (L 
to R): F. Carlson, 
Chief of Fairchilds 
RGD (West Coast); 
J. Ames, Project En- 
gineer; and R. Stan- 
away, Mngr., West 
Coast Plant. Circuit 
on table demonstrates 
unit’s high output 
signal. 
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Calibration 


The calibrator is essentially an 
internally-contained shunt resistor. 
When it is keyed across one leg of 
the Wheatstone Bridge — accom- 
plished by shorting two connector 
pins—the Fairchild 3S-G produces 
an output signal equivalent to one- 
half full scale rating. 

1. Strain gauge type. Strain 
gauge sensing elements (bonded or 
unbonded) are more accurate than 
pot-type devices and have infinite 
resolution, high-frequency response 
characteristics and long life. But 
their output signal is of such low 
level—in the order of 20-40 milli- 
volts—that they must be amplified 
to be usable. Since most amplifiers 
cannot withstand transducer en- 
vironments, they are usually lo- 
cated far from the strain gauge 
transducer. The complete system 
of strain gauge transducer, remote- 
ly-located amplifier and connecting 
cable is prone to noise pick-up, sig- 
nal distortion and maintenance 
problems. In addition, amplifiers 
are usually bulky, heavy and high- 
priced. 

2. Pot-type. Bourdon tube or 
diaphragm sensing elements with 
potentiometric outputs. Although 
these devices have a high-level d-c 
output signal, they are relatively 
inaccurate, suffer serious friction 
and resolution problems, have fre- 
quency response and short life lim- 
itations, and offer no means for a 
calibration check. 

There are also several varieties 
of piezoelectric crystal-type trans- 

(Continued on page 225) 


This is the eighth in a planned 
series of editorial features on 
Radio Frequency Interference 
arranged for by the editors 
of ELECTRONIC INDUSTRIES 


The FCC is the official U. S. agency responsible for controlling RFI 


that disturbs the reception of desired transmissions. 


How this is accomplished, their enforcement procedures, and what they 


actually regulate are given in detail along with some of their problems. 


The FCC Controls 


HE development that has produced broadcasting 

and long range communications has also given 
us medical diathermy equipment and radio frequency 
industrial heating. Radar, without which we might 
not have won the last war and which is today pro- 
viding all weather guidance to aircraft, has also 
given us microwave cooking of food. The proximity 
fuse has its counterpart in the electronic intruder 
or burglar alarm. 

Television has undoubtedly produced a greater 
change in our way of life than any other recent in- 
vention. But insofar as producing interference is 
concerned, the television receiver is perhaps the 
greatest enemy of its own service and of its com- 
panion service—AM broadcasting. 

Each advance in the radio electronic art has pro- 
duced new components and new techniques. These 
have been eagerly pounced upon and applied to in- 
dustrial processes and to home gadgetry—in many 


Fig. 1: Chart shows the interference complaints received 
by the FCC and the stations licensed from 1950 to 1959. 


cases regrettably, with little thought to the interfer- 
ing potential of the new equipment. 

But what is this thing RFI, or as it is more cor- 
rectly called, radio-frequency interference. RFI is 
more than the unwanted transmissions from another 
radio station. RFI is any radio frequency energy 
that produces an unwanted response in the output 
of a receiver—whether it be audio noise in the loud- 
speaker, or snow in the TV picture, or a false 
indication in an aircraft radio navigation instrument. 

Some of this RFI comes from natural sources— 
lightning discharges, dust static, snow static, rain 
static, cosmic and solar noise. Here we are not con- 
cerned with natural sources of RFI. We are con- 
cerned with RFI from man-made devices—from 
electronic and electrical equipment in common use. 

Man-made RFI can be divided into two areas. The 
first and the best known area encompasses un- 
wanted radiation from transmitters and undesired 
responses in receivers. The second area includes 
emanations from the multiplicity of other electrical 
or electronic non-communications equipment that 
man uses. This area includes not only industrial 
equipment, which is a well recognized source of 
RFI, but also the host of electrical/electronic equip- 
ment that is present in the home. Many of these 
household devices contribute significantly to our 
radio interference problem. 

The RFI Problem 

The present emphasis on the control of RFI arises 


largely from the more intensive use of the radio 
spectrum. There are more stations in operation us- 


‘ing a larger number of frequencies than ever be- 


fore. 

Fig. 1 shows that the number of stations licensed 
by the Commission has more than tripled in the last 
ten years. But this is not the whole story since, un- 
der our present licensing practices, each station 
may be operating a multiplicity of transmitters. The 
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Man-Made RFI 


Commission estimates that in the Safety and Special 
Radio Services alone, it has authorized about 1.7 mil- 
lion transmitters. To these figures must be added the 
amount of radio equipment operated by the Federal 
Government. While no numbers are available, the 
increase is at least equal to that for civilian equipment 
with the end not in sight. It should be needless to 
add that a similar rate of increase has occured in the 
amount of equipment in use in other countries. 


To compound the RFI problem, receivers are more 
sensitive than ever before, and therefore respond 
to weaker interfering signals. Trained operators 
who could hear the desired message in the presence 
of interference are being superseded by persons of 
lesser skill or by completely automatic stations. 
Many of these automatic systems use pulse transmis- 
sion. But the receiver cannot distinguish a noise 
pulse from the transmitted pulse without fantasti- 
cally complex auxiliary circuitry. Many of our sys- 
tems require broad transmission bands—multiplex, 
data transmission systems, television. Receivers 
accepting energy over a broader band have simul- 
taneously increased the probability of receiving 
interference. 

At the same time, there has also been an increase 
in the number of devices producing interference. 
Transmitters are radiating more power, which 
means that harmonic radiation is more difficult to 
suppress. We are using frequencies higher in the 
spectrum and can no longer ignore the higher order 
harmonics, as we did in the past. Radio frequency 
heating has taken so firm a grip in our manufactur- 
ing processes that a place in the spectrum must be 
found for it. Ultrasonic cleaning of parts and more 
recently ultrasonic drilling, cutting and soldering 
are other r-f applications in industry that must be 
accommodated. 

Countless electronic devices are in use around the 
home and more are on their way. Unless properly 
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Fig. 2: Mobile investigative unit of FCC. 


shielded, these devices emit energy capable of dis- 
rupting radio communications. In San Diego a few 
years ago, a 30° segment of the Navy’s GCA (Ground 
Control Approach) installation was rendered useless 
because a builder equipped the houses in his sub- 
division with radio-controlled garage door openers. 

As the use of radio for communications and broad- 
casting has expanded and use of r-f generators for 
industrial and household purposes has grown, the 
number of interference complaints has shown a 
comparable increase. This increase is also shown in 
Fig. 1. This chart does not include the complaints 
handled directly by the TVI Committees without 
reference to the Commission as described later in 
this article. The data show a rather sharp increase 
in the number of interference complaints over the 
ten year period, with some leveling off during the 
last three years. It is too soon to tell whether this 
is a temporary condition or forecasts a definite 
trend. 


Fig. 3: Interior of mobile investigative unit shows some of 
the electronic equipment that is used by the FCC engineers. 
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FCC and RFI (Continued) 


Legal Basis for FCC Regulation 


The FCC is the agency of the U. S. Government 
established by Congress for the purpose of regulat- 
ing the use of radio and wire communications. Its 
authority stems from the Communications Act of 
1934. This law which gives the Commission its li- 
censing power also imposes the responsibility of 
protecting radio stations from interference. 

Interference is attacked from two directions. Sec- 

tion 301 of the Communications Act prohibits the 
use, without a license, of apparatus for the transmis- 
sion of energy which can cause interference to in- 
terstate or international communications: 
§301 “No person shall use or operate any apparatus for 
the transmission of energy or communications or signals 
by radio... (d) within any state when the effects of such 
use extend beyond the borders of said State, or when in- 
terference is caused by such use or operation with the 
transmission of such energy, communications or signals 
from within said State to any place beyond its borders, or 
from any place beyond its borders to any place within said 
State, or with transmission or reception of such energy, 
communications or signals from and/or to places beyond 
the borders of said State ... except under and in accord- 
ance with this Act and with a license in that behalf 
granted under provisions of this Act.” 

Section 303 specifically gives the Commission au- 
thority to adopt regulations to prevent interference 
between radio stations: 

§303 “Except as otherwise provided in this Act, the Com- 
mission from time to time as public convenience, interest, 
or necessity requires shall— 


(f) Make such regulations not inconsistent wit} law as 
it may deem necessary to prevent interference between 
stations and to carry out the provisions of this Act.” 

You will note that the Communications Act ad- 
dresses itself to the user. The language in the Act 
thus limits the Commission to regulating the user 
of apparatus for the transmission of r-f energy. The 
Commission is not empowered to regulate the manu- 
facture of interference producing equipment and 
has authority over the construction of apparatus 
only to the extent that it can impose technical per- 
formance standards as a prerequisite to use. 

The lack of authority to regulate apparatus at the 
point of manufacture was of little consequence dur- 
ing the early days of radio, when the manufacture of 
r-f equipment meant almost exclusively the manu- 
facture of radio transmitters and the now common- 
place radio-frequency operated non-communications 
equipment had not yet been developed. Since every 
radio transmitter required a license, the manufac- 
turer was compelled to keep in close touch with the 
Commission’s regulations and build equipment that 
complied with FCC performance standards. 


REFERENCE PAGES 
The pages in this section are perforated for easy re- 
moval and retention as valuable reference material. 
SOMETHING NEW HAS BEEN ADDED 


be filed in standard three-hole notebooks or folders. 


Fig. 4: Another view of the mobile investigative unit's 
interior shows some more of the equipment contained inside. 


Today, however, the lack of authority to regulate 
at the point of manufacture permits the construc- 
tion of many types of r-f operated equipment and 
apparatus without reference to their interference 
potential. This situation represents a serious weak- 
ness in the Commission’s RFI control program since 
it is patently impossible to locate and require cor- 
rection of each individual piece of interfering equip- 
ment that is manufactured in quantity. 


; What the FCC Regulates 


The FCC has concentrated on the control of inter- 
ference from licensed stations and from those de- 
vices which deliberately generate and use r-f energy. 
Incidental radiation devices, that is devices in which 
the production of r-f energy is incidental to the in- 


tended purpose and which include electrical appara- 
tus involving steep wave fronts such as switches, 
ignition systems, and high voltage lines, are only 
controlled to the extent of requiring the operator to 
correct the interference created by the offending 
device. In many areas local jurisdiction over these 
sources has been effective. There may be a place 
for further activity of non-federal government in 
this area, if appropriate ordinances, codes and en- 
forcement techniques can be worked out. 

As far as legislation and governmental rules are 
concerned, other countries, notably Canada, Eng- 
land, and other European countries, have more 
stringent requirements than the United States. Eng- 
land for example has promulgated government 
regulations concerning RFI from electrical motors, 
automobile ignition systems and similar devices. 
The approach in these countries, is more direct and 
exacting than in the U. S. 

The method of regulation followed in the U. S. 
imposes a greater responsibility on the individual 
engineer and manufacturer to anticipate for him- 
self, the potential interference which might result 
in the environment in which the equipment will 
operate. However, there are competitive forces at 
work which place more emphasis on first cost and 
on superficial sales features than on basic quality. 
Thus, in the radio receiver industry, many measures 
that would tend to reduce radiation and interfer- 
ence are often not incorporated, even when the 
cost is slight, because to add these features might 
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place the receiver at a competitive price disad- 
vantage. 

There is hope, however, that the more responsible 
elements of the industry will consider the long term 
viewpoint and will adopt suitable standards which, 
with help and encouragement from the government. 
will be applied to the industry as a whole. 

That the latter view is beginning to prevail is evi- 
denced by the recent action of the Automobile Manu- 
facturers Association. They adopted a resolution to 
all U. S. vehicle manufacturers that they undertake to 
provide suppression of vehicle ignition system radia- 
tion, using as a basis the new SAE standard on this 
subject. 

Enforcement of RFI Regulations 


The Field Engineering and Monitoring Bureau is 
the enforcement arm of the FCC for the detection, 
location and suppression of RFI relating to non-Gov- 
ernment communications. In addition, frequent as- 
sistance is given to Government agencies. In the 
international field, this Bureau is the U. S. Central- 
izing Office for the International Monitoring System 
comprising many countries and international organ- 
izations operating radio monitoring stations and 
working together as required to identify long-range 
types of radio interference. 

In 1934 the FCC’s field engineering facilities con- 
sisted of 20 offices, 7 monitoring stations and 9 mo- 
bile units. Although the number of interference 
complaints has risen from 3800 in 1934 to more than 
24,000 in 1959, and the number of licensed stations 
has increased from 51,000 in 1934, to some 522,000 
in 1959, the expansion in the field engineering fa- 
cilities has been very modest. Today the Field Engi- 
neering and Monitoring Bureau operates 31 offices, 
18 monitoring stations and approximately 80 vehicles 
for investigation and inspection purposes. 

The vehicles operated by the Bureau include some 
40 mobile investigative units equipped with loop 
direction finders,(Figs. 2, 3, and 4); 7 test cars with 
frequency, bandwidth and other specialized measur- 


1. See Article 18 of the Atlantic City, 1947, Radio Regulations 
and Article 13 of the Geneva, 1959, Radio Regulations for a 
description of the International Monitoring System. 


Fig. 5: A van type investigative unit has UHF antenna attached. 
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Fig. 6: Interior of van type unit contains a large amount of 
electronic equipment including TV sets and readout counters. 


ing equipment; 2 microwave cars with receivers and 
measuring equipment covering the microwave fre- 
quency ranges; and 2 mobile TV enforcement units 
equipped to measure all aspects of TV signals, in- 
cluding interfering radiations on TV channels (Figs. 
5 and 6). 


Long Range Direction Finding 


The Field Engineering and Monitoring Bureau 
operates a network of 18 monitoring and long range 
high frequency DF stations at points advantageously 
spaced in the United States, Alaska and Hawaii. 
Operations are coordinated at Monitoring Control, 
located in Washington, D. C., which is connected 
with the monitoring stations by teletype and radio. 

Each station is equipped with a long range direc- 
tion finder that operates in the range 2 to 30 MC. 
These direction finders use Adcock antennas. There 
are several variations of the Adcock antenna sys- 
tem, but all are characterized by the fact that the 
active members are vertical elements. Electrical 
pickup by the horizontal members is eliminated by 
balancing and shielding. 

The Adcocks used by the FCC are of two types 
and incorporate a number of improved features de- 
veloped by its own engineers. The most common 
type uses two vertical dipoles arranged to rotate 
about a vertical axis. Fig. 7 shows the modern, 
all-metal structure now in use which is arranged 
to be rotated by remote control from the main sta- 
tion building. A few of the Commission’s Adcocks 
use four fixed vertical dipoles located at the corners 
of a square. The outputs of these elements are fed 
into a goniometer to obtain bearings. 

The network of 18 FCC monitoring stations patrol 
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the radio spectrum around-the-clock, every day. A 
major task is to detect, identify and locate sources 
of RFI. Such sources may include two or more radio 
stations interfering with each other because of close 
frequency assignments. Or the interference may be 
a spurious emission from a faulty transmitter. 


Another common cause of RFI is radiation from 
Industrial, Scientific and Medical (ISM) equipment. 
If the interfering signal cannot be identified di- 
rectly, the monitoring stations obtain DF bearings 
which are relayed to and plotted at Monitoring Con- 
trol to produce a “fix.” If the “fix” is not sufficiently 
decisive to identify and locate the source of the 
interfering signal, one or more mobile investigative 
units is directed into the area determined by the 
“fix.” These units locate the offending equipment 
by close-in loop DF bearings and by signal strength 
indications. 

Some of the FCC monitoring stations near the 
coast have loop-type direction finders which are 
employed to obtain single bearings on interfering 
signals below 2 Mc down to 250 KC. Coordination 
between such a DF and one or more of the mobile 
units can produce a “fix” to help track-down RFI 
in this frequency range. 


On frequencies above 30 MC only limited help can 


Fig. 7: A modern Ad- 
cock antenna used for 
long vange direction 
finding from 2 to 30 
mc. 


be given by the monitoring stations. On these fre- 
quencies the mobile investigative units are the Com- 
mission’s mainstay for investigating interference 
complaints. The source is located by DF bearings 
using the loop in the car and by field strength indi- 
cations. 

When it is necessary to pinpoint the interference 
source, as when investigating interference in a 
building, the FCC field engineer has available mini- 
aturized portable receivers and direction finders 
and miniature field strength indicators. 


90 


The FCC Laboratory 


The Commission maintains a small laboratory at 
Laurel, Md. The laboratory makes engineering stud- 
ies of systems and equipment, both as to service that 
may be rendered and the interference that may 
result. Besides studies of communications equip- 
ment, the laboratory also investigates other elec- 
tronic and electrical equipment for RFI. The labo- 
ratory also has the responsibility for calibrating and 
adjusting the various measuring equipments used 
by the Field Engineering and Monitoring Bureau, 
including those used in RFI investigations. The 
laboratory has also developed special monitoring 
equipment—much of this also for the FCC’s RFI 
program. 

Certain classes of electronic apparatus are re- 
quired to be tested at the FCC laboratory for type 
approval before being marketed for wide spread use. 
These include shipboard telegraph transmitters, life- 
boat transmitters, and automatic alarm receivers 
which are important for the protection of life and 
property at sea. They are tested from the standpoint 
of assuring a maximum reliability of operation un- 
der adverse conditions. 

Also tested in the Commission’s laboratory are 
new models of monitoring equipment used by aural 
and TV broadcast stations to see that maximum 
transmission quality is obtained with minimum in- 
terference to other stations. 

Another class of devices given laboratory test 
comprises those which perform various functions 
at some risk of causing interference to licensed 
radio and TV services, and where the operator or 
user may not be qualified to detect their possible 
interference. These embrace medical diathermy and 
ultrasonic equipment, epilators (hair removers), 
electronic neon signs, marine radars, personalized 
radio transmitters, electronic cooking ovens, and 
other items. 

Figure 10 shows a view of the diathermy test 
range. The equipment—a diathermy machine—is 
mounted on a wooden turntable so that measure- 
ments can conveniently be made at all azimuths. 

The laboratory participates in the work of a num- 
ber of engineering groups working toward the wider 
and better use of radio and the reduction of RFI. 
It cooperated closely with the IRE during the de- 
velopment of a standard procedure to measure radia- 
tion from TV and FM receivers. Fig. 11 shows the 
laboratory receiver test site. This site complies with 
the standard 51 IRE 17S1. At present the laboratory 
is making comparison tests between the IRE method 
of measuring receiver radiation and the method 
adopted by CISPR—an international committee con- 
cerned with RFI. The work of this committee is dis- 
cussed in detail later in this article. 
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FCC Enforcement Procedures 


When a communications user is troubled with 
interference from another transmitter, he should 
obtain as much information as possible about the 
interfering signal and its probable source. If the 
source is known, he should notify the owner and 
seek his cooperation in eliminating the interference. 
In the event the person responsible for the offend- 
ing transmitter fails or refuses to make corrections, 
a report containing all the available information 
should be forwarded to the nearest field office of 
the FCC. The procedure is the same if the inter- 
ference comes from a non-communication source, 
such as diathermy, industrial radio frequency heater, 
incidental or restricted radiation device. 


If warning letters and visits by its field engineers 
are not successful in correcting the interference, 
the FCC can institute legal action to compel com- 
pliance. It is empowered to issue cease and desist 
orders, and appeal to the courts to compel compli- 
ance. In extreme situations the Commission can 
institute injunction proceedings. This was done in 
the New York City area when improperly operated 
plastic sealers were causing harmful interference 
to several aeronautical VOR stations, thereby en- 
dangering the safety of aircraft and the passengers. 
At the request of the Commission, the U. S. District 
Courts issued orders requiring the offending plants 
to cease operations until the interference situation 
was corrected and the plant was complying with the 
Commission’s rules. 


But notwithstanding the facilities at their dis- 
posal, there just aren’t enough FCC engineers to 
investigate all interference complaints. The FCC’s 
Field Engineering and Monitoring Bureau therefore 
sponsors and encourages voluntary groups among 
those interested or working in the communications 
field to carry on a program of self-help in tracing 
and correcting RFI. In the industrial communica- 
tions field 35 Cooperative Interference Committees 
(CIC) have been formed with membership drawn 
from the radio users, equipment manufacturers, ser- 
vice organizations and engineers concerned with 
radio communications systems. To investigate in- 
terference to television (TVI) allegedly caused by 
amateur stations, the Commission has sponsored the 
formation of TVI committees (TVIC) composed of 
amateurs, radio and television servicemen, and 
others interested in broadcasting who volunteer 
their time to investigate complaints of TVI and sug- 
gest a remedy. There are about 540 TVIC’s in 
existence. 


Complaints can reach the TVIC in various ways. 
Some broadcast stations are acquainted with the 
work of the local committees and often forward 
the complaint to the appropriate TVIC. In a simi- 
lar manner radio dealers and servicemen refer com- 
plaints to the committee in their community. A 
member of one TVIC who is an employee of a tele- 
phone answering service has arranged with the 
answering service to accept complaints at any time 
during the day or night for referral to the local 
TVIC. The TVIC concept has become so well ac- 
cepted throughout the country that these commit- 
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Fig. 8 (above) & Fig. 9 (below): Views of the inside of a fixed 
monitoring station showing the operating positions and equipment. 


tees successfully handle thousands of complaints of 
TV interference which never come to the attention 
of the Commission. 

The CIC’s normally are not concerned with inter- 
ference situations affecting individual listeners. The 
CIC’s concern themselves with RFI to industrial 
communications. The members of these committees 
are usually personally aware of the interference 
problems in their area and have banded together 
to make their cooperative attack on RFI more ef- 
fective. 

In addition to the CIC’s and TVIC’s, many trade 
associations and professional engineering societies 
have formed groups to study and combat RFI in 
their own industry. The Institute of Radio Engi- 
neers has many technical committees working on 
various RFI problems. Its Professional Group on 
Radio Frequency Interference (PGRFI) was organ- 
ized in 1957 for the purpose of providing a common 
meeting ground for engineers concerned with RFI. 

The American Institute of Electrical Engineers 
has a group working on problems, including RFI, 
of industrial radio frequency heating. The Society 
of Automotive Engineers is working on reducing 
RFI from automotive ignition systems. The Joint 
Industry Committee on High Frequency Welding 
works with the Commission on RFI from radio fre- 
quency stabilized welders. The Society of Plastics 
Industry has recently set up a committee to assist 
the FCC in reducing RFI from heaters used in the 
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Fig. 10: View of diathermy test range at FCC Lab. shows equip- 
ment under test. Diathermy is mounted on a wooden turntable and 
measuring equipment is in wood shack. Lamps are dummy load. 


FCC and RFI (Concluded) 


plastics industry. The Radio Electronic and Tele- 
vision Mfrs. Association, predecessor of the Elec- 
tronics Industry Association, cooperated with the 
FCC in developing a set of regulations to control 
RFI from receivers. 


International Cooperation 


Radio knows no national boundries and RFI is 
no exception. The need for an international table 


Fig. 11: TV receiver test range at FCC Lab. Measuring equip- 
ment is in foreground. Antenna height can be varied on pole. 


of frequency allocations was recognized as early 
as 1906 when the first International Radiotelegraph 
Convention was adopted. Many conferences have 
been held since then, the most recent being the 
Geneva Conference, August to December 1959. The 
regulations agreed to at these conferences covered 
allocation of frequencies, transmitter standards and 
operating practices—all designed to accommodate 
the largest number of radio stations with a minimum 
of interference. 

In 1934, it was recognized that there were other 
RFI problems in addition to those between radio 
stations. These are the problems previously men- 
tioned in this paper as falling within area two of 
man-made RFI. To solve these the International 
Electrotechnical Commission—a voluntary organiza- 
tion to promote uniform international standards in 
the electrical industry, in cooperation with the CCIR 
—the radio technical consultative group to the 
International Telecommunications Union, created 
CISPR2—a special international committee on radio 
interference. CISPR’s primary function is to pro- 
mote international cooperation in protecting sound 
broadcasting and TV services from the interference 
of electrical appliances, ignition systems, other non- 
communication equipment and the radiations of 
sound broadcasting and television receivers. To es- 
tablish a common basis for comparison of results, 
CISPR is (1) developing standards for equipment 
and techniques for the measurement of RFI, and 
(2) seeking to establish a set of radiation limits that 
are practically attainable for the protection of sound 
broadcasting and television services. 

Although CISPR has government support from a 
number of the participating countries, it is basically 
a voluntary organization. However, many countries, 
particularly in Europe, have given CISPR recom- 
mendations the weight of law by requiring noise 
measurements to be made in accordance with CISPR 
procedures using a meter meeting CISPR standards. 

In the U. S. we are just beginning to recognize 
the importance of the RFI work being carried on by 
CISPR. At the last CISPR conference at the Hague, 
1958, the FCC was represented for the first time 
and we are looking forward to even greater partici- 
pation at the next conference which is scheduled to 
be held in Philadelphia during October, 1961. How- 
ever, much wider participation by U. S. engineers and 
manufacturers is required. A special plea for par- 
ticipation is made to those concerned with the export 
of electrical appliances and equipment, if for no 
other reason than to safeguard their own interests. It 
will be too late te object after other countries require 
imported electrical equipment to meet CISPR stand- 
ards. By participating now, you can have a voice in 
what these standards will be. 
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Fig. 1: Certain circuit configurations are con- 
stantly recurring. These have short circuit and 
open circuit frequencies associated with them. 


HE calculation of impedance as a function of fre- 

quency is a fundamental part of filter design work. 
It is also important when the methods of Laplace and 
Fourier transformation are used to solve circuit prob- 
lems. Actually complicated impedance computations 
arise quite often in all forms of network analysis and 
synthesis. Under certain circumstances, the work can 
be greatly reduced by using the method outlined in 


Fig. 2a: The open 
circuit natural fre- 
quency is for an L-C 
circuit in parallel. 


Fig. 2b: There are 
two open circuit na- 
tural frequencies. 


Fig. 2c: Short-circuit- 
ing terminals of fig. 
2b reduces the cir- 
cuit to this R-L-C 
circuit. 
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The impedance of a complicated combination 
of resistors, inductors, and capacitors 

may often be calculated by inspection. 
Certain recurring circuit combinations 

and a few simple rules make this possible. 


How to... 


Calculate 
Impedance 
by Inspection 


by LEONARD KEDSON 
Development Engineer 

ITT Laboratories 

500 Washington Ave. 

Nutley 10, N. J. 


this article. By applying a few simple rules, imped- 
ances can actually be written down immediately with- 
out any long devious manipulations. 


Impedance Combinations 


Consider the impedance combinations illustrated in 
Fig. 1. The parallel combinations have certain open 
circuit natural frequencies and the series combina- 
tions have short circuit natural frequencies asso- 
ciated with them. Except for a constant multiplier, 
these correspond respectively to the poles and zeroes 
of the circuit. When these configurations are com- 
bined, the impedance can be obtained by inspection in 
the following manner. 

The impedance, Z(s), has as it numerator, the prod- 
uct of all short circuit natural frequencies, and the 
impedance denominator is the product of all open 
circuit natural frequencies. The constant multiplier, 
K, is obtained by considering the value of the circuit 
at the two limiting cases of zero and infinite fre- 
quency. The impedance expression will be a func- 
tion of S = jw, the frequency variable, and will appear 
in the following form: 


(S — S,) (S — S;)--- 
(S — S:) (SS — S)--- 


This form is particularly useful in both analysis and 
synthesis. (Continued on following page) 


Z(s) =K 


and Z(0) = K 
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Calculating Impedance 
(Concluded) 


An Example 
Consider the simple circuit of Fig. 2a. The open 
circuit natural frequency is for an L-C circuit in 


parallel. As shown in Fig. 1c, this is equal to S* + “ie 


This is the denominator of the impedance expression. 
When the terminals of the circuit are shorted, the 
circuit becomes an RLC tank circuit. The natural fre- 


‘ " ‘ 4 Ss 
quency is given in Fig. ld as S? + Re + aye This 
is the numerator. Thus: 


8 1 
K(s ee 
( + RC + a) 
1 
S? aaa 
+ LC 
To solve for K, consider the impedance of the 
circuit of Fig. 2a at zero frequency. The impedance 
of an inductance is zero at zero frequency while a 
capacitor at zero frequency acts like an open circuit. 
The total impedance of the circuit is R. The final 
impedance expression is: 


s 1 
R (s =) 
ut aae 


1 
S? 
( " Ee) 


A More Complicated Circuit 


The circuit of Fig. 2b is a little more compli- 

cated. There are two open circuit natural frequencies. 

aa and S$ + > + 7 

the denominator of the impedance polynomial. Upon 

short circuiting the terminals, the circuit reduces to 

Fig. 2c. The short circuit natural frequency is then 
simply: 


Z(s) = and Z(0) = K 


Z(s) = 


They are S + These form 


1 


( zk ) ec) E20) 
“ 


Then the impedance polynomial becomes: 
S 1 
be Bebeatee > 1 eae 
( a2 RC v a) 
(6+) (+e ta) 
wae 7 i oe 
(siz) 
K 2LC onal ( ~~) 
Ge)Ge) °° 
RC LC 


At zero frequency, the impedance of the circuit is simply R. Thus 


Z(s) = 


When S = 0, 


RC 
K (-— ) must equal R, and the value of K must be = The 
final impedance expression is: 
S 1 
. (s + RC + az) 
1 S 1 
c{s +—)(S* +—+—— 
(64-9) (+a +) 

Many other impedance configurations can be com- 

puted in this manner. 


Z(s) = 
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Part Two of Two Parts 


Connector Problems... 


Reliability. .. 


k's: 4 shows a quantitative measure of temperature 
rise for a typical connector, plotting current versus 
temperature. 

Next in importance is the conductivity itself. A 
material must be selected with the highest conductivity 
which will withstand the environment to be encoun- 
tered. Despite the fact that printed circuits are often 
used in what are essentially protected atmospheres, 
some chemical reactions will occur even in an air-con- 
ditioned atmosphere due to non-anticipated outgassing 
of non-compatible materials. Surface films of tarnish 
and corrosion products are formed which are removed 
during insertion. 

When dissimilar metals are joined in a connection, 
there is a possibility of electrolytic corrosion in addi- 
tion to atmospheric corrosion. The sum of the areas 
of intimate contact should be equal to or greater than 
the cross-section of the wire to prevent local heating. 

The points of contact should be gas-tight to with- 
stand corrosion from atmospheric causes. If con- 
densation can be prevented, there is little possibility 
of electrolytic corrosion, particularly because most 
materials used are precious metals close in the electro- 
motive series. 

The effective contact area relative to the total cross- 
sectional area is of great importance because it con- 
trols the resistance of the connection, and must there- 
fore remain uniform in size, as well as clean, and 
relatively unaffected by temperature changes, vibra- 
tion, and handling. Present contact designs must ful- 
fill many diverse functions, all of which are important 
in the final design. Compromises in contact geometry 
may often prevent the achievement of optimum elec- 
trical and mechanical performance. 


High Arc-Over and Corona Voltage 


We are all familiar with the problem of arc-over 
and corona discharge in rarified air. The connector 
must provide a gas-tight seal so that the electrical 
contacts are completely isolated from the outside air 
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Progressing in a few short decades 
from an auxiliary design objective, reliability 


has achieved importance equalling performance itself. 


Thousands of reports on components are being compiled. 


Among these components is the lowly "electrical connector.” 


Its story is told here. 


and Printed Circuit Connectors 


and operate in a constant atmosphere. Many excellent 
connectors at sea level are totally useless in the 
environment of a missile or operational aircraft. 


High Insulation Properties 


Insulating materials when used with high voltages 
must not only have a high resistance to leakage cur- 
rent, but must also be able to resist dielectric punc- 
ture, i.e., in addition to being a good insulator, the 
material must be a good dielectric. Insulation resis- 
tance decreases very rapidly with increase in tem- 
perature. Absorbed moisture reduces the insulation 
resistance, and moisture and humidity have a large 
effect on surface leakage. Among the things that must 
be considered in selecting a proper insulator are sur- 
face resistivity, volume resistivity, dielectric strength, 
dielectric constant, dielectric endurance strength, 
moisture absorption, dissipation factor, decomposition 
rate, tracking resistance and flame resistance. Aging, 
fungi, nuclear radiation, chemical resistance, and 
corona all contribute to the decomposition rate. 


Degradation Caused by Moisture and Dirt 


Of equal importance to a gas-tight seal is a seal 
which will prevent the entry of moisture and dirt. It 
should be emphasized that a seal which performs this 
purpose will not, of necessity, exclude air. Moisture 
can cause undesirable chemical reactions which will 
affect conductivity and insulation resistance; dirt can 
prevent good contact and cause permanent damage to 
the conductive coatings. Lowered insulation resis- 
tance can cause severe leakage problems in high im- 
pedance and low-level circuits. 

One additional contaminant should be excluded— 
the test prod. The damage done by over-enthusiastic 
technicians forcing them into pins and sockets and 
against sliding contacts has often exceeded any de- 
terioration caused by poor design. A good connector 
will, by its configuration, retard the entry of these 
human (destructive) elements. 
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Optimum Durability and Safety Factors 


Obviously, the connector must withstand the en- 
vironment—and this includes the body of the connec- 
tor as well as the contact material. Many designers 
have taken an approach which leads to a virtually 


Fig. 4: Quantitative measure of temperature rise for a connector. 
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Connector Reliability 
(Continued) 


armor-plated device capable of withstanding every- 
thing but a thermonuclear attack. The ideal connector 
is one which has optimum qualities of durability and 
safety. Often these objectives can be achieved by the 
shape, material used, and basic configuration, rather 
than by bulk alone. In fact, the overdesigned connec- 
tor often requires insertion forces which preclude its 
use. The proposed MIL-SPECIFICATION limits this 
force to 35 pounds (regardless of the number of con- 
tacts contained). 


Plug Gage to Eliminate Overstressing 


Printed circuit boards are manufactured items, and 
as such, are subject to manufacturing variations. The 
variation which is of most concern is the thickness 
and warp of the board. When boards vary in thick- 
ness, the designer often attempts to accommodate this 
variation by a large “stop” in the connector admit- 
tance dimensions. Unfortunately, any attempt to 
accommodate various thicknesses can cause two unde- 
sirable results. The contact pressure may be low and 
will affect parameter of contact resistance because 
the force will vary from board to board; and, the 
contacts on the board can become permanently dis- 
torted or overstressed. Some form of plug-gage should 
be a part of the connector to act as a “go, no-go” 
device to prevent these undesirable results. One solu- 
tion is to select this gaging dimension below the 
minimum nominal board plug dimension and has 
chosen to machine this plug end to very tight toler- 
ances. 


Low Insertion Force 


This parameter is of equal importance to contact 
resistance, and is interrelated with this and continu- 
ous conductivity. It is desirable, if not essential, that 
the printed circuit board plug be inserted in the con- 
nector with a low insertion force, and that the clamp- 
ing force between the contacts on the connector and 
the printed circuit board be as great as possible. As 
is shown in Fig. 5, contact resistance varies linearly 
and inversely with force. A maximum contact oper- 
ating force is desirable. But it would be difficult, if 
not impossible, to insert the printed circuit board 
under such conditions without causing permanent 
damage to the board plug foil tab contacts or without 
using additional assist mechanisms. The ideal con- 
nector can combine both of these objectives through 
the use of a simple device which holds the connector’s 
jaws open for insertion and lets them clamp shut 
after insertion. 

Now referring specifically to the details of an ideal 
connector, Table 2, a resin foam base of the non-inter- 
connected cellular type, or similar material, should 
provide for the support of two parallel contact strips. 
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Table 2 
An Ideal Connector 


The ideal connector should Include the following features: 


. Minimize wear of circult foil (contact stability, dual 

pressure). 

High volume and weight efficiency. 

. Loading and operating pressure independently optim- 

ized. (For stable low resistance.) 

. High contact pressure (during operation only). 

Low insertion and withdrawal force (dual pressure— 

high operating and low loading). 

Contact electrical design independent of contact pres- 

sure spring. 

. High contact stability (area and pressure). 

. Larger contact area (low resistance and wear). 

. Automatic compensation for circuit board dimensions 
and flatness. 

. High pressure moisture and dust seal. (To minimize 
contamination.) 

. Air voids and moisture traps a eliminated 
(elastomer envelopes contact and mating surface). 

. Eliminate overstress of contact (adjusted to board with 
independent load spring in addition to gaging). 

. Minimum susceptibility to abuse (recessed contacts 
and no pins). 

. Use circuit itself as part of connector (reducing total 
number of connections). 

. Wipes contacts clean just prior to contact engagement. 

. Larger damping with inherently non-resonant materials. 

. Contact of solid non-corrosive metal alloy (solderabil- 

ity and minimum film resistance). 
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This base thus provides for a resilient moisture proof 
seal around the contacts and nominal positioning of 
the embedded contact strips. 

These contact strips, with appropriate spring pres- 
sure, can therefore form to possible board irregulari- 
ties and maintain high contact pressure and, in addi- 
tion, maintain a high pressure protective seal around 
these contacts. 

Dimensional differences of the printed circuit, in- 
cluding initial and dynamic variation, are continu- 
ously compensated for. The action of the parallel 
contact strips can be considered analogous to a larger 
binder clip with the exception that these are main- 
tained parallel and are always flat to the printed cir- 
cuit due to the action of the resilient base. 

To complete the seal around the contacts, multiple 
resilient barriers provide a three stage squeegee action 
around the top and two sides. These independent 
resilient ribs around the otherwise open contacts pre- 
vent harmful contaminants from entering the contact 
area. Since the bottom where the contacts terminate 
is also sealed, the contact area is completely sealed. 
The resilient ribs also act to wipe clean mating con- 
tact surfaces just prior to actual engagement. This 
minimizes the interference or increased contact wear 
that sand, dust and such like particles can cause. 

Contact pressure is maintained and optimized for 
the functions of insertion and operation by the use 
of an independent spring mechanism. This mechanism 
eliminates the compromise often associated with con- 
tact design. The contact materials and geometry have 
only an electrical function. The spring has only a 
mechanical function. The spring mechanism, there- 
fore, can have independent control for insertion and 
operation. This dual pressure feature permits very 
high operating pressures that would otherwise be 
intolerable. High contact pressure is a most impor- 
tant feature providing low resistance, stable resis- 
tance, and minimum wear since relative motion be- 
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tween contact surfaces is essentially non-existent. In 
addition, protection from corrosion is possible, par- 
ticularly with the additional seals that the design 
provides. 

The deleterious effects of contaminants producing 
chemical and absorbed films are reduced and, there- 
fore, bulk contaminants are further reduced. To 
achieve low modulation of intelligence effects and 
wear, large and stable, effective or actual contact area 
is needed. With the flat type contacts, protuberancy 
population is increased beyond the conventional line 
or point area of intimacy. The many conducting paths, 
therefore, reduce contact resistance which keeps the 
source of such disturbances to a minimum. The high 
pressure also should virtually eliminate the relative 
motion between these surfaces, providing a relatively 
constant number of conducting spots, thus providing 
minimum signal modulation or noise and minimizing 
wear. The motion is also reduced by eliminating the* 
need for the floating contact approach. 

The contact design is not a compromise between 
the divergent factors interrelating the electrical and 
mechanical requirements but is independently de- 
signed for its specific function. The spring is also 
independent and designed solely for producing high 
contact mating force and a high pressure seal to 
exclude contaminants. 

Insulation is essentially continuous and envelops 
each contact to reduce corona starting voltage at low 
operating pressures with air dielectric. The wide con- 
tacts (0.050) relax dimensional tolerance often re- 
quired. The selection of dimensionally stable essen- 
tially non-hydroscopic materials also effectively con- 
trol this problem. 

Load-operate actuator configuration can accom- 
modate itself to the ultimate end use. For instance, 
when used as a receptacle, the spring linkage may be 
offset or remote. In addition, the mechanism for clos- 
ing the connector can be linked with ejection or lock- 
ing hardware. Versatility is inherent with this con- 
cept. When used as a plug, the binder clip type handles 
can be used. As the drawings show, spring force is 
evenly distributed along the connector to assure con- 
formity of plug and receptacle. 

The ability to be non-critical to the pluggable 
board dimensions is attacked two ways. First, the 
independent spring design permits work loads and 
deflections to be the controlling factor of its geometric 
configuration and material selection. Typical space 
restrictions are circumvented by its exterior position. 
Secondly, the pillow that supports the contact strips 
can absorb lesser variations without adverse effects. 
The basic principle here may be considered somewhat 
analogous to the operation of hydropress forming die. 

With the independent spring contact loading actua- 
tors, the contacts can be constructed of precious metal 
alloy ribbon. The flat ribbon design gives larger con- 
tact area for low resistance and minimum wear. Solid 
metal eliminates the well-known problems associated 
with plating, consistently providing sufficient adhesion, 
hardness, ductility, density, and thickness. 


Long life expectancy is based on the dual pressure 
concept. Low loading pressure can reduce wear and 
provide ease of operation without compromising 
operating performance. It also makes feasible suc- 
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cessful use of the printed wiring circuit conducting 
foil as the mating connector contact material which is 
convenient, weight and space saving, and eliminates 
the added connection created by an adapter. High 
operating pressure, as previously mentioned, reduces 
wear that can be especially acute with high vibration 
frequencies. 

Ability to take abuse is based on the relative weak- 
ness of the often used 0.040 inch diameter pins and a 
split tulip or napkin ring type socket. The female 
contacts of this connector are recessed and the larger 
independent spring with deflection limits will make 
overstress impossible. The flat male contacts fully 
supported by the circuit board precludes any bent pin 
problems and are reasonably immune to tampering. 

Since wear is practically non-existent, the ribbon 
can be thin. The thinness attributes to the inter- 
contact seal which permits high altitude or low atmo- 
spheric pressure performance by the fact that es- 
sentially all air voids are filled by the resilient pillow 
that supports the contacts. Also, cost is reduced mak- 
ing feasible the use of solid precious metal contacts. 

Weight and volume efficiency was optimized by the 
combined function of the spring with structural 
rigidity, the low volume of metallic contact material 
needed, combined with high contact density per linear 
inch and light-weight materials. 

Every effort was made to select materials and 
processes with proven performance and predictable 
results. 

We all recognize that the printed circuit board is 
a temporary expedient. As manufacturing techniques 
improve, micro-modules and such will become more 
prevalent. But, some form of connecting device will 
be used even with these packages. The science of 
connector design for printed circuit boards is finally 
beginning to take shape. The design objectives that 
have been enumerated will enable the equipment 
designer to specify connectors on a rational basis. 
The connector I have described meets these require- 
ments for an ideal connector. If used intelligently 
where it fits, it can solve many vexing problems in- 
volving connector use. And if it has merely stimu- 
lated a few more engineers to attack this problem, 
only good can result. 


Fig. 5: Contact resistance varies linearly and inversely with force. 
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The field-effect in semiconductors originated with Shockley 
and his unipolar transistor. 

A commercial application of this principle is the tecnetron. 
A new device, the alcatron, makes use 


of the technology gained from these two devices. 
I# holds promise of sizable power at high frequencies. 


A New Field-Effect Device... 


The Alcatron 


By DR. A. V. J. MARTIN 


Director 


Electronique Automatisme 
61 Rue de Maubeuge 


Paris 9, France 


IELD-EFFECT can be used with semiconductor 

devices. The idea originated with Shockley and his 
unipolar transistor.1 The only commercial applica- 
tion to date was the tecnetron,? manufactured in 
France by C.F.T.H. A new field-effect device, the alca- 
tron, has recently been presented in France by C.S.F. 
It seems to hold promises of sizable power at high 
frequencies.’ 


Unipolar Transistor 


When a metal-semiconductor junction is reverse- 
biased, a depletion or space charge layer develops in 
the semiconductor underlying the junction. In this 
depletion zone, no free charge carrier is available, and 
the semiconductor behaves as an insulator. 

Shockley’s unipolar transistor is represented Fig. 1. 
It consists of a slab of semi-conductor carrying two 


ohmic contacts, the source and the drain, at its ends, 
and two rectifying junctions, the gate, on two op- 
posite sides. When the gate is reverse-biased, deple- 
tion zones appear as indicated, and the conducting 
cross-section of the semi-conductor is reduced. This 
conducting part is called the channel. 

Varying the gate bias results in variable channel 
cross-section, so that resistance modulation of a cur- 
rent flowing between source and drain is obtained. 

This simplified explanation shows that the unipolar 
transistor can be useful as an amplifier. It has sev- 
eral interesting features. It is a high impedance de- 
vice, can be made in very small sizes and has high 
frequency limits. Transistor exhibits drain current 
saturation and needs only small input signals to con- 
trol the channel cross-section down to zero, this point 
being called the pinch-off. It works in convenient 
ranges of voltage and current. 


Tecnetron 

The tecnetron differs from the original unipolar 
transistor in that it has symmetry of revolution 
around the longitudinal source-drain axis (Fig. 2). 
This cylindrical symmetry modifies somewhat the 
characteristics and performances. An undesirable re- 
sult is that pinch-off is punctual, or in other words 
that at pinch-off the channel cross-section reduces to 
a point. This is, of course, unfavorable as far as 
power handling ability is concerned. It should be 
pointed out here that the most advantageous working 
point is at or near pinch-off, as far as slope or fre- 
quency performance is of importance. And speaking 
of slope, the tecnetron has a very small transcon- 
ductance, of the order of 0.1 ma/v. Because it has 
very low parasitic capacitances, say 2 pf, the intrinsic 
coefficient of merit of the device is nevertheless not 
too bad. When in a circuit, however, things are dif- 
ferent, because any circuit parasitic capacitance will 
drastically reduce the coefficient of merit. 

Finally, the germanium filament constituting the 
active part of the tecnetron is about 100 microns long 
and 100 microns in diameter, and in no way can be 
considered a paramount of ruggedness. 


Alcatron 


The alcatron may also be considered as derived 
from the original unipolar transistor by rotation. This 
time, however, rotation takes place about an axis 
passing through the drain. 
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The actual device, when cut in half, looks some- 
what like Fig. 3. For the laboratory samples available, 
the semiconductor is N-type germanium, which was 
used for developmental work simply because its tech- 
nology is well established. It should be pointed out 
right now that production of germanium alcatrons is 
not planned. However, the use of N-type semiconduc- 
tor results in the free carriers being electrons, so that 
the familiar electrode names have been retained, as 
shown in Fig. 3. 

The alcatron is actually a four-electrode or tetrode 
device. The lower electrode is a pre-striction or field 
grid. Its role is to produce a fixed striction of the 
channel. The upper grid is the signal or control grid, 
which modulates the channel section. The center elec- 
trode is the anode, and the circular electrode on the 
periphery of the germanium disc is the cathode. This 
disposition is preferred to the alternate arrangement 
(cathode at center, anode on outside) because experi- 
ence has shown it leads to better performance. Fig. 4 
represents the cross-section of the alcatron along a 
diameter. 
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Enlarged photograph shows the construction of the alcatron. 


Physical Characteristics 


N-type germanium of 25 ohms resistivity has been 
used, in the form of a disc of 3 mm diameter, and 200 
microns thickness. Cathode connection is made by 
ohmic soldering of the semiconductor pellet on a 
kovar disc. Anode connection is obtained by an N + 
ohmic contact at center. 

The field grid is a circular ohmic junction, 2.6 mm 
in diameter, made of indium. In some early models, 
this electrode was annular and made of a ring of 
indium. This is apparent in Fig. 6. The control grid 
junction also uses indium, and is made at the bottom 
of a circular groove cut in the semiconductor. Electro- 
lytic jet etching produces a groove 2 mm in diameter, 
50 microns wide and 50 microns deep. Reversing the 
polarity results in indium plating at the bottom of 
the groove, thus ensuring a rectifying control grid 
contact. During these operations, the semi-conductor 
pellet revolves on a small lathe and is held in place by 
suction. Control grid connection is made by a gold 
wire. The distance between control grid and field 
grid is 40 microns. It is in this zone that striction 
takes place. 

Voltages are applied as shown in Fig. 5. 


Performances 


A laboratory sample exhibited the following char- 
acteristics: 


Fig. 5: Diagram shows 
the electrical hook- 
up for the alcatron. 


Alcatron (Concluded) 


Anode voltage 50 v 
Anode current 100 ma 
Field grid bias —15v 
Control grid bias —6Vv 
Transconductance 6mav 
Admissible power 6 w min. 


This sample worked correctly at 120 MC/s. 

It is evident, by the geometry of the device and by 
its characteristics, that the alcatron is akin to power 
transistors. Obvious advantages are ruggedness, high 
transconductance and high power. Besides, the alca- 
tron is a high impedance device, and exhibits pentode 
characteristics. 

Frequency performance is limited by the time- 
constant determined by the input capacitance and its 
associated resistance. It is worth pointing out that 
in the alcatron the effective resistance is not the 
equivalent channel resistance, through which the in- 
put capacitance is charged. There is another charge 
path, by capacitance to the field grid, which reduces 


Fig. 6: A cut through alcatron, showing ohmic contacts 
and junctions. Notice that the field grid is annular. 
the effective time constant and improves _per- 
formances. 

A theoretical study of the alcatron leads to the 
following expressions for the important parameters: 


a 
Jo fark 


WwW. = 
Fass = 


I nes avi 


= semiconductor conductance 

= distance between grids 
channel length 
control grid radius 
vacuum dielectric constant 

= germanium dielectric constant 
carrier mobility 

= grid capacitance 

= pinch-off voltage 


Future Possibilities 

The peculiar geometry of the alcatron lends itself 
to several variants. An interesting point is the large 
area field electrode, which carries no r-f signal and 
can be directly soldered on the base of the transistor 
case. Since the indium reaches the immediate vicinity 


100 


of the channel, very good thermal conductivity is 
ensured to the case, with resulting improvement in 
power capability. 

Another worthwhile comment relates to the input 
capacitance. If the dimensions of the device are 
linearly increased, to obtain better power perform- 
ance, the control grid capacitance evidently increases. 
However, the equivalent channel resistance, through 
which the capacitance charges, decreases simultane- 
ously. The somewhat paradoxical result is that the 
frequency performance does not degrade much. Since 
the first alcatron samples delivered several watts above 
100 MC, it seems fairly safe to predict large powers at 
much higher frequencies for the future. 

An immediate way to obtain improvements would 
be to replace germanium by a better semiconductor, 
such as gallium arsenide. As a first approximation, 
this would result in a four-fold improvement in fre- 
quency limit. At the same time, temperature perform- 
ance would be better and the device could work at 
higher power dissipation. 

On recent alcatrons, large improvement has resulted 
from the diffusion of arsenic down to 25 microns 
inside the upper face. This creates a superficial layer 
of N + semiconductor, which in effect brings cathode 
and anode electrodes right to the rim of the grid 
groove. The anode-cathode channel resistance is then 
decreased from 200 to 15 ohms, and surface state 
becomes much less important. Such a technique also 
opens the way for simpler manufacture and con- 
struction. 
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Fig. 7: Family of anode characteristics of the alcatron. 
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NEW... sup wnnarure sockeTs 
(OM) for nuvistors 


inch iil for Mechanical Mounting 


the 133-65-10-001 tube socket is* fastened to’ the 
chassis by these two tabs rolled against the under- 
neath side of the chassis. 


e Impossible to Insért Tube Incorrectly or Damage 
the Contacts ... The socket provides two slots of 
different widths. These mate with the two corres- 
ponding legs depending from the metal. envelope 
of the tube to index the tube and socket contacts. 


@ Sub-Miniature Size Requires Minimum Space. 


° “4 
* . © Socket Body is Low Loss; Type MFE, Phenolic 
Insulation. 


Saddle is of cold rolled steel, cadmium plated. 
Contacts are of copper alloy with cadmium plating. 


or Solder Mounting 


%. y 3 &* the tube 133-65-10-002 socket is furnished with 
> solder washer which solders directly to the chassis 
le, at 430°F. Resists minimum pressure of 20 Ibs. 
: + 
pe 533 
ax = + Boe 
Dimensions of Chassis Aperture Os a See 
Here is shown the size of the Chassis hole \V/ ~ ‘\ 
for the sockets, either-solder or mechani- ' 4 tT 
cally fastened. ee at = i 
The thickness of the chassis may vary be 484 : Ca | L 
tween .032 and ..082 inches. The tube DA. 4 oo - 
socket will resist a minimum pressure of ‘ J vy 
20 Ibs. before dislodging ie a, er yf 


Available Now! Complete engineering data and de- 


tailed specifications on both of these Nuvistor sockets are 
yours for the asking. Phone NE. 2-2000 today or write/wire 


# 


CINCH MANUFACTURING CORPORATION poor 


1026 SOUTH HOMAN AVENUE, CHICAGO 24, ILLINOIS 


Circle 51 on Inquiry Card 
Division of United Carr Fastener Corporation, Boston, Massachusetts 


Attendance at this year's NEREM Show is expected to top 15,000. 


Technical products will be displayed in more than 350 booths, 
and the technical sessions will feature 250 presentations. 


Northeast Engineering Meeting 


ORE than 15,000 engineers 

and scientists are expected to 
attend the 1960 Northeast Elec- 
tronics Research and Engineering 
Meeting (NEREM) which will be 
held on November 15, 16, 17, 1960 
in the Commonwealth Armory and 
the Sheraton-Plaza, Hotel, Boston, 
Mass. 

NEREM now ranks as the third 
largest electronic show and con- 
vention in the country, behind the 
IRE Show and WESCON. 

Technical products will be dis- 
played in more than 350 booths. 

The outstanding technical papers 
program will feature the presenta- 
tion of 250 oral presentation pa- 
pers. There will be forty sessions; 
thirty-three day sessions and seven 
night sessions. 

This year’s meeting will see a 
marked departure in technical pro- 
gram, format, scope and size, as 
well as type and number of exhib- 
its. The program will feature many 
invited state-of-the-art tutorial ses- 
sions, with related evening infor- 
mal discussion periods. 

All registrants will receive—at 
the conference—free of additional 
charge, a copy of the NEREM rec- 
ord. This is a printed 200-page 
conference report with 600-1,000 
word digests (supported by draw- 
ings and photographs) of every pa- 
per presented at the meeting and 
illustrations. Illustrated profiles of 
every NEREM speaker will also be 
included in the Record. 

The Professional Group on Pro- 
duction Techniques (PGPT) will 
be holding its 4th Annual Confer- 


ence on November 15-16, in con- 
junction with NEREM. Papers for 
the two sessions, are being grouped 
under two general headings: “De- 
sign Techniques That Insure a Bet- 
ter Product,” and “Materials and 
the Product Today.” 

Among the highlights of the 
technical sessions will be a series 
on “Space Electronics,” moderated 
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by Dr. Edward I. Hawthorne of 
AVCO Corporation. Papers will 
touch on the problems encountered 
in a number of the latest satellite 
programs, including ECHO and 
SAURUS, and ABLE STAR. 
Included in the technical session 
on semiconductors will be papers 
by three distinguished British en- 
gineers, “Automatic Transistor 


The Boston Globe 

Boston Insulated Wire & Cable Co. 

The Bristol Company 627, 
Brogan Associates 

Broger Instrument Sales Co., Inc. 222, 
Brookdale Engineering & Services Co. 
Brush Instruments 

Burlingame Associates 1025, 
Burlingame Associates Boston, Inc. 1025, 
Burroughs Corporation, Electronic Tube 


iv. 
Bussman Manufacturing Div., McGraw- 
Edison Co. 
Bussmann Manufacturing Div., McGraw- 
Edison Co. 


Camloc Fastener Corporation 

Cannon Electric Company 

CBS Electronics 

Ceramaseal, Inc. 

Chicago Standard Transformer Corp. 
Cinch Manufacturing Co. 

Cirolia, LeBlanc Sales Co., Inc. 1038, 
Clarostat Manufacturing Co., Inc. 
Component Sales Corporation 1050 
Computer Control Co., Inc. 
Consolidated Avionics Corp. 
Consolidated Electrodynamics Corp. 
Consolidated Vacuum Corp. 

Control Equipment Corp. 
Cornell-Dubilier Electric Corp. 

Corning Glass Works 

Cowperthwait & Brodhead 

Cramer Controls Corporation 

Cramer Electronics, Inc. 

Cubic Corporation 


The Darbury Corporation 

Data _ Instruments 

The Daven Company 

DeMambro Rodio Supply Co., Inc. 
DeVeer Sales Engineering Co., Inc. 
Diamond Antenna & Microwave Corp. 
Digital Equipment Corporation 825 
Drew Associates 

Allen B. DuMont Laboratories, Inc. 1170, 
Dymec 1004, 
Dynamic Controls Co. 

Dynamic Devices, Inc. 

Dynamic Geor Co., Inc. 

Dynamics Research Corp. 


Edgerton, Germeshausen & Grier, 


Inc. 
Thomas A, Edison Industries 


October 1960 


The Sheraton-Plaza Hotel, in Boston 
will be the center of NEREM activities 


NEREM 


Opens Nov. 15 


Testing,” by H. S. L. Cameron and 
P. M. Tipple of Associated Tran- 
sistors Ltd. and “The Transistor: 
Today and Tomorrow,” by E. Wolf- 
endale, Mullard Southampton 
Works. 

A panel discussion on Wednesday 
evening, Nov. 16, will deal with 
one of the most important problems 
of today’s electronic industry—the 
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very large percentage of engineer- 
ing talent involved in simply ana- 
lyzing proposals, rather than de- 
signing hardware. 

Many industry people feel that 
our manpower utilization is often 
only 50% effective, sometimes even 
less. At a time when we are en- 
gaged in open competition with 
Russia in the space race this situa- 
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tion deserves a good deal of atten- 
tion. 

This problem will be discussed in 
“Improving the Utilization of Tech- 
nical Manpower in R&D Proposals 
—A Proposal to Limit Proposals.” 
The moderator of the discussion 
will be L. Mautner, Manager Spe- 
cial Systems Laboratory, Hughes 
Aircraft Co. 
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Tuesday Morning, Sheraton-Plaza 
November 15, 1960 Hote! 


a ae THE ART OF MICROMINIATURIZA- 


Chairman: E. Keonjian, American Bosch Arma 
Corp., Garden City, N. Y 

“A Realistic Look at Microminaturization,” E. 
Keonjian, American Bosch Arma Corp. 

"“Micro-Module Program-Status and Progress," S. 
G. Bassler, U. S. Army ya Corps Labora- 
tory, Fort Monmouth, N. 

"Swiss Cheese Concepts of “Cir cuit Packaging,’ 
Robert G. Bender, Hughes Products, Newport 
Beach, Cal. 

“Tantalum Film Circuitry,"" Lawrence J. Varn- 
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"Silicon Layer Junction—A New Concept in 
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NEW ART COMPUTER ELECTRONICS 
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Johnston, MIT, Lincoln Laboratory. 
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Carabateas, Thermo Electron Engineering Corp. 

“Recent Developments in Fuel Cells,"' D. Samo, 
Lowell Technological Institute, Lowell, Mass. 

"The Static Performance of Thermoelectric Heat 
Pumps," P. E. Gray, MIT, Cambridge, Mass. 


Tuesday Afternoon, 
November 15, 1960 


Commonwealth 
Armory 


OCEANOGRAPHICAL INSTRUMENTATION 

Chairman: A. Grass, Grass Instrument Co., 
Quincy, Mass. 

“Background of Oceanographic Instrumentation," 
W. S. Richardson, Woods Hole Oceanographic 
Institution. 

"Position Finding,"” W. S. von Arx, Woods Hole 
Oceanographic Institution. 

"Buoy Systems," D. H. Frantz, Jr., Woods Hole 
Oceanographic Institution. 

"Data Acquisition by Unattended Buoys,"’ R. G. 
Walden, Woods Hole Oceanograpt Instit 
tion. 


Tuesday Evening, Sheraton-Plaza 
November 15, 1960 Hotel 


THE FUTURE OF MICROMINIATURIZATION 
(Informal Discussion Sessions) 
Chairman: E. Keonjian, American Bosch Arma 

Corp., Garden City, N. Y. 

Panel Members: S. G. Bassler, U. S. Army Sona! 
Corps Laboratory, Fort Monmouth, N. J.; G. 
Bender, Hughes Products, Newport Beach, Got: 
L. J. Varnarin, Bell Telephone Lobs, Murray 
Hill, N. J.: J. Allegretti and D. J. Shombert 
Merck, Sharpe and Dome Co., Rahway 
J. P. Wallmark, RCA Laboratories, Princeton, 
N. J.: S. Schneider, Burroughs Research Cen 
ter, Paoli, Pa. 


Tuesday Evening, Sheraton-Plaza 
November 15, 1960 Hotel 


COMPUTER TRENDS—HERE AND ABROAD 
S. G. Campbell, 1BM, Poughkeepsie 


n Computer Developments,"’ |. L. Auer 
Auerbach Electronics Corp., Narberth 


a. 

Panel Discussion: ‘Development Potential 
Now Art Techniques," Johnston, MIT 
Lincoln Laboratory, Cambridge, Mass.; J. 
Poppelbaum, University of Illinois Urbana 
lll.; E. L., Willette, 1BM, Poughkeepsie, N. Y.; 
Hannon S. Yourke, IBM, Advanced System De- 
velopment Div., Poughkeepsie, N. 
Auerbach, Auerbach Electronics Corp., Nor. 
berth, Pa.: William B. Hugle Westinghouse: : 
J. 1. Raffel, MIT Lincoln Labs, Cambridge, 
Mass.; A. E. Slade, A. D. Little Co., Cam- 
bridge, Mass. 

"Small Lot and Specialty Production Problems” 
—Workshop Clinic (Sponsored by PGPT). 


Commonwealth 
Armory 


Tuesday Evening, 
November 15, 1960 


REGION |-STUDENT PRIZE PAPERS 
"Information Retrieval, A Mechanical Scheme 
for Searching Technical Literoture Raymond 
A. Shappy, Rhode Island Univ. 

"Broadband Transformer Desian,' Allen F. 
Podel!l, Cornell Univ. 


Wednesday Morning, Sheraton-Plaza 
November 16, 1960 Hotel 
SPACE ELECTRONICS—! 


Chairman: E. |. Hawthorne, Avco Corporation 
Wilmington, Mass. 


ELECTRONIC INDUSTRIES 


Varian Associates 1010, 1011 
Veeco Vacuum Corf 
Vitramon, Inc. 


Waltham Precision Instrument Co. 

Waterman Products Co., Inc. 

Waters Manufacturing ; 

Weldmatic Division, Unitek Corporation’ 

Westinghouse Electric Corp. 90! 

Westinghouse Electric ring 
Electronics Dept. 

Westinghouse Electric Corp. 
Control Division 

Westinghouse Electric Corp., 
Tube Division 

Westinghouse Electric Corp. 
Transformer Dept. 

Westinghouse Electric Corp. 
Department 

Westinghouse Electric Corr Semicon 
ductor Department 

Westline Products Division, 
Litho Co 

Weston Instruments Division, Daystrom, 
Inc, 

White Sales > ny ‘ 1143, 

Ele if 


Industrial 

Standard 
Electronic 
Specialty 


Instrument 


Daystrom 
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Quantitative Performance Evaluation of a Posi 
tion and Velocity Range Measurement System 
AZUSA Mark lI," D. C. Prim and L. N. Law 
head, Convair Astronautics 

The TRANSIT Dopple Tracking Station Digital! 
System,"' M. B. Greenlee, Johns Hopkins Univ. 
SAURUS, Search and Rescue Using Satellites,” 
Frank W. Lehan, Space Electronics Corp. | 
The Role of the Jet Propulsion Laboratory in 
Project Echo,"” W. K. Victor, Jet Propulsion 
Laboratory. 


Wednesday Morning, Sheraton-Plaza 
November 16, 1960 Hotel 


ACTIVE NETWORKS 
3irman: F. H. Blecher, Bell Telepho 
tories, Murray Hill, N. J. 
Theoretical Limitations on the Esaki Diode as 
a Network Element," B. K. Kinariwala, Bell 
Telephone Laboratories, Murray Hill, N. J. 
Synthesis of Multi-Parameter Active RC Net- 
works,’ J. M. Sipress, Bell Telephone Labora 
tories, Murray Hill, J. 
Active Synthesis by RC RL Partitioning,’ 
A. Calahan, Univ. of Iilinois. 
“hallenges and Promises of Active Network 
Theory,’ N DeCloris Cornell University 
Ithaca, N. Y. 


ne Labora 


* Donald 


Wednesday Morning, Sheraton-Plazra 
November 16, 1960 Hote! 


SUPER-HIGH MICROWAVE POWER 

Chairman: H. J. Carlin, Microwave Research 
Institute, Polytechnic Institute of Brooklyn 
Brooklyn, N. Y. 

Aerospace Applications of Beamed Microwave 
Power,’ H. Letaw, Jr., Raytheon Co. 

‘Problems in the Generation of Microwave Iligh 
Power.’ G. L. Guernsey, Lincoln Laboratory 
MIT ; 
Some Technical Aspects of Microwave Radia 
tion Hazards,’ W. Murnford, Bell Telephone 
Laboratories, Whippany, N. J. 

“High Power Microwave Systems; Past, Present 
ynd Future.’ R. Bietz, Cornell Aeronautical 
Laboratory, Buffolo, N. Y. 


Commonwealth 
Armory 


Wednesday Morning, 
November 16, 1/960 


CirRCuITS | 

Chairman: M. Kerman, ACF Electronics Division 
Paramus, N. J. : 

"Retiming of Digital Signals With a_ Local 
Clock,” C. J. Byrne, M. Karnaugh and J. V. 
Scattaglia, Bell Telephone Laboratories, Mur 
ray Hill, N. J. 

"*Group- Redundant Techniques for Feedback Con- 
trol Systems," $. Adelman and S. Shinners, 
Sperry Gyroscope Co. 

"The Phase-Controlled Loop With a Saw-Tooth 
Comporator,"’ . J. Goldstein and J. 

Telephone Laboratories, Murray 

Analysis of Cross-Talk in Unbalanced 
Cabled Circuits," N. W. Feldman and G. P. 
Trioo. U. S. Army Signal R and D Lab, Ft. 
Monmouth, N. J. 

Wednesday Morning, Commonwealth 

November 16, 1960 Armory 

PRODUCTION TECHNIQUES—MATERIALS AND 
THE PRODUCTS TODAY 

Wednesday Morning, 

November 16, 1960 

COMPONENT RELIABILITY 

Chairman: R. G. Fitzgibbons, Raytheon Co. 

(Continued on page 209) 


Commonwealth 
Armory 
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of specific interest to engineers 


Polarity Of 


Aluminum Electrolytic Capacitors 


Many electrolytic capacitors have plus and minus ter- 
minals, like flashlight batteries, which makes them 
quite different from other types of capacitors. Polarity 
becomes necessary because of special construction that 
provides maximum capacitance for a given volume, 
weight, and cost. 

Aluminum electrolytic capacitors are built around one 
of the best overall dielectric materials available. Alu- 
minum oxide formed on a high-purity aluminum foil 
has a dielectric constant of from 7 to 10 and an ex- 
tremely high dielectric strength of 2.5 million volts per 
0.1 inch of thickness. 


These unique dielectric characteristics of aluminum 
oxide can be utilized fully by controlling thickness of 
the oxide dielectric from a film only a few molecules 
thick to any depth required for conventional voltage 
ratings of electrolytic capacitors. Furthermore, alu- 
minum foil can be etched to increase its surface area 
as much as ten times, increasing capacitance propor- 
tionally. 


This extremely thin dielectric film offers very high 
resistance to passage of electrical current as long as 
the anode is positive with respect to the cathode. If the 
capacitor is connected with polarity reversed, the oxide 
film offers very little resistance to current flow and the 
resulting high currents will cause the capacitor to 
overheat. 


Arvrvy_=sér This is the reason why polar electrolytic 

capacitors must be properly connected in 

a d-c circuit. Most electrolytic capacitors 

for filter, by-pass, and energy storage applications are 

polar capacitors. That is, they are constructed with the 

anode covered with dielectric oxide to a thickness capa- 

ble of withstanding both rated and surge voltage of the 

capacitors. The negative plate normally has no dielec- 

tric oxide other than a thin film formed when aluminum 
is exposed to air. 


It is possible to adapt the electrolytic 
Ds principle for a non-polar capacitor to a-c 


applications. Two anodes are used, each 
plate having an aluminum-oxide dielectric formed on 
its surface to a thickness capable of withstanding nor- 
mal and surge-voltage rating in either direction. When 
connected to an a-c source, one foil acts as an anode 
for one-half the cycle while the other functions as an 
anode on the other half of the cycle. Thus, there is no 
need to observe polarity with a non-polar capacitor. 
Because a non-polar capacitor is really two capacitors 
in series, it will have approximately one-half the ca- 
pacitance of a polar capacitor of the same voltage rat- 
ing when read on a bridge. Or, to put it another way, 
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it will have twice the volume of a polar capacitor for 
the same capacity and voltage rating. 

Non-polar electrolytic capacitors can operate on a-c 
provided service is intermittent or if reactive currents 
are low enough to prevent overheating. They cannot 
operate continuously at a-c potentials higher than 40 
volts rms because of their high power factor and small 
surface area for dissipation of heat. 


VN 


Type DCM, Polar Type MJ, Non-Polar Type TR, Polar Type MT, Polar 
Energy Storage Motor Starting High Reliability General Purpose 


Motor-starter capacitors are non-polar. They are also 
used where voltage may reverse on occasion or where 
a-c current must be passed continuously during the 
starting period. 
There is another large family of electro- 
Wy lytic capacitors which, for lack of a better 
name, are called semi-non-polar. As the 
name implies, oxide is purposely formed on the nega- 
tive plate, but of a thickness less than that formed on 
the anode. Most semi-non-polar capacitors are espe- 
cially designed for particular applications. 
Where a-c ripple voltage across semi-non-polar capaci- 
tors is high in filter applications, it is desirable to have 
oxide formed on the cathode capable of withstanding 
peak-to-peak voltage of the ripple wave — otherwise, 
oxide will accumulate on the cathode which will reduce 
capacitance and increase impedance. 
Since non-polar and semi-non-polar electrolytic capaci- 
tors have more foil area to absorb heat, more parallel 
paths for current, and larger case sizes with greater 
area to dissipate heat, they are used where high a-c 
ripple currents and/or low impedance requirements 
make polar capacitors impractical. 
Sangamo has a complete line of polar and non-polar 
capacitors for filtering, energy storage, motor starting, 
by-pass, coupling, and non-critical timing circuit appli- 
cations. Where semi-non-polar capacitors are required, 
Sangamo engineers are well qualified to supply the 
most economical design that will give good service and 
long life. 
$C60-6 


SANGAMO ELECTRIC COMPANY, Springfield, Illinois 


— designing toward the promise of tomorrow 
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New Tech Data 


Circuitry Guide 


Plastic Cabling and Circuitry Guide, 
Bulletin S-9, includes design features, 
specs and applications for multicon- 
ductor flat wire cable, multilayer cir- 
cuitry and flexible etched cable, cir- 
cuits and laminates. Plastic Products 
Div., International Resistance Co., 401 
N. Broad St., Phila. 8, Pa. 


Circle 258 on Inquiry Card 


Technical Proposals 


New 16-page booklet “Guidelines 
for Writing Technical Proposals,” 
discusses the engineer’s role in writ- 
ing proposals for commercial and mil- 
itary business. Sections cover plan- 
ning, scheduling, program planning 
and technical discussion. Duralith 
— Co., 1025 Race St., Phila. 7, 

a. 


Circle 259 on Inquiry Card 


Connectors 


A new, 8-page condensed catalog on 
precision electronic connectors high- 
lights the important features and 
specs of Continental’s complete line of 
printed circuit, micro-miniature, sub- 
miniature, miniature and power con- 
nectors for missile, aircraft, computer 
and communication applications. Spe- 
cial designs, and a detailed description 
of new crimp type removable contact 
connectors are also included. (Form 

CC-860). DeJur-Amsco Corp., 
+ ai Blvd., Long Island 


Circle 260 on Inquiry Card 


Power Supplies 


Short Form catalogue (4 pages, 
2-color) from Harrison Laboratories, 
Inc., 45 Industrial Rd., Berkeley 
Heights, N. J., describes their line 
of regulated power supplies. The 
power supplies feature all transistor- 
ized design, full overload protection, 
low impedence at all frequencies, 50- 
100 msec recovery time, all supplies 
floating, glass-epoxy printed circuit 
boards, 3-wire power cord on all units. 


Circle 261 on Inquiry Card 


Shift Registers 


A 4-page engineering bulletin on 
Wide-Width Magnetic Shift Registers 
includes a very informative technical 
discussion of Wide-Width theory, as 
well as circuit diagrams explaining 
the functioning of the Company’s 
Ultra-Flex data-control circuit, which 
reduces equipment requirements at 
one core per bit. Typical character- 
istics of standard shift registers em- 
ploying these principles are also 
given. Magnetics Research Co., 255 
Grove St., White Plains, N. Y. 


Circle 262 on Inquiry Card 


106 


Semiconductor Efficiency 


New 4-page qualification test re- 
ports of tests conducted in accordance 
with MIL-STD-202A specs, show that 
heat radiators increase semiconductor 
efficiency as much as 25 to 27% while 
preventing thermal runaway. Test re- 
sults are graphically shown in the re- 
port by 2 charts which ag the temp. 
rise on a time curve of a transistor 
with and without benefit of the radia- 
tors. Tests were conducted in both 
ambient and forced air. Analysis 
of the temp.-time curves in the tests 
shows the increase of semiconductor 
efficiency attained with the radiator- 
transistor combination. The Birtcher 
Corp., Industrial Div., 4371 Valley 
Blvd., Los Angeles 32, Calif. 


Circle 263 on Inquiry Card 


Circuit Design 


“How to Design Power Supplies for 
Voltage - Tunable Magnetrons,” Bul- 
letin PT-39, 12 pages, provides infor- 
mation on designing power supplies 
for voltage-tunable magnetrons. Fre- 
quency and amplitude of the power 
output of VTM’s is changed electroni- 
cally by controlling voltages applied 
to the tube, and thus proper use of 
VTM’s is dependent on the circuit 
designer’s understanding of the ef- 
fects of all voltages. Bulletin also 
contains a listing of available VTM’s 
with their specs. General Electric Co., 
Schenectady 5, N. Y. 


Circle 264 on Inquiry Card 


Solar Cell Design 


SPAN, the bi-monthly publication 
of Hoffman Electronics Corp., Semi- 
conductor Div., 1001 Arden Dr., E) 
Monte, Calif., presents a detailed re- 
port on the design considerations af- 
fecting the vital role of solar cells in 
space exploration. Also, applications 
stories describing 2 of the most recent 
of the rapidly growing commercial 
and industrial uses being made of 
their silicon solar cells. 


Circle 265 on Inquiry Card 


Winches and Hoists 


Catalog file covers line of winches 
and hoists. All pertinent data and 
drawings are shown. Breeze Corps., 
Inc., 700 Liberty Ave., Union, N. J. 


Circle 266 on Inquiry Card 


Test Jacks 


“Push Fit” test jack for electronic 
circuits needs no external hardware 
for mounting the component into a 
panel board or chassis. Contacts are 
beryllium copper, electro-tin plated. 
Insulators are molded Nylon and are 
available in blue, red, black and other 
colors. (Data Sheet No. 3-60.) Augat 
ag Inc., 33 Perry Ave., Attleboro, 

ass. 


Circle 267 on Inquiry Card 
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for Engineers 


Stepping Switches 


New 40-page, 2-color catalog on a 
complete line of stepping switches 
contains data on construction features, 
circuitry, and performance character- 
istics of spring-driven, cam-operated, 
and direct-drive stepping switches. 
Mounting accessories, sealed and 
dust-cover enclosures are pictured and 
described. Helpful information for 
oe switch selection is included. 
C. P. Clare & Co., 3101 Pratt Blvd., 
Chicago 45, Ill. 


Circle 268 on Inquiry Card 


Research Procedures 


“Procedures of Contact Research 
for Industry,” a booklet from Battelle 
Memorial Institute, 505 King Ave., 
Columbus 1, Ohio, describes in a step- 
by-step manner the pian | ex- 
isting between the client and the 
research institute, beginning with the 
initial meeting of the parties and 
progressing beyond the successful 
completion of a specific project. In- 
cluded are preliminary conferences; 
conferences among institute special- 
ists, the contractual agreement, actual) 
conduct of the research, reports to 
the client, and presentation of final 
results. 

Circle 269 on Inquiry Card 


Electrical Connectors 


Bulletin PR259-1, 12 pages, covers 
technical information, ratings and 
outline dimensions on new single-con- 
ductor plugs and receptacles called 
Supercon Electrical Connectors. New 
line features a functional “fishtail” 
plug design, simplified assembly, a 
range of 6 colors, gold-plated brass 
parts and nylon plastic parts. The 4- 
color bulletin describes all 25, 50, 100 
and 250 amp. types offered. The Su- 
perior Electric Co., Dept. SPR, 88 
Laurel St., Bristol, Conn. 


Circle 270 on Inquiry Card 


Power in Space 


“Progress in Power for Space,” an 
8-page bulletin, PIB-A-9, describes 
electrical power systems for missiles, 
satellites and space vehicles being 
flight tested and researched by the 
General Electric Co. It includes analy- 
sis, applications, and power poten- 
tialities of solar thermionic, photo- 
voltaic cell, fuel cell, storage battery, 
nuclear reactor, thermoelectric and 
magnetohydrodynamic power require- 
ments for various space missions, 
along with the feasible types of power 
systems for these missions. Missile 
and Space Vehicle Dept., General 
4 “es Co., 3198 Chestnut St., Phila. 
i, Fa. 


Circle 271 on Inquiry Card 
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MINIATURE 


OLENOIDS 


Series ME 
(Miniature Enclosed) 


~~ 
MIL el be bade! id} i 
PEP ISE II FOI LI II ILOD IROL LEME E be 


Pl i Tey 


hd had ha oh alee / 


@ Powerful—small in 
size- 
@ Five standard types from 
4" to 1” diameter 
@ High temperature insulation 
Pull and push types 
available | 
Made to meet and 
exceed MIL speci- 
fications 


biapedre 


AAS A DASE SD ARABRARARASRESDESEEE EEA? 
be sae ee 
ry i i}; . 


\TIMES WIRE & CABLE DIN 


® Various mounting aa e 
arrangements THE-NTERNATIONAL SIL 


Designed for DC application only, these units : 
are available with ratings up to 125 volts, : 
unique construction meets exacting specifications, © 


provides long life. 
Please rush FREE literature on: 
Write for complete information. i 
pi eo. [_] Coaxial Cables 


SOLENOIDS + COILS + ELECTRICAL COMPONENTS [-] Data Transmission Cables 
anderson controls, inc. (1 Multi-Conductors & Hook-up Wire 
[] For Info. Only §[) Have Rep. Call 


General Offices 
9959 Pacific Avenue @ Franklin Park, Illinois 


Phone: Gladstone 1-1210 
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FROM INDUSTRY'S BROADEST LINE OF SEMICONDUCTORS 


DIFFUSED 
SILICON 


MESA 
DIODES 


IN NEW RUGGEDIZED PACKAGE 


with .004 usec recovery, 
low capacitance 


1N914 and 1N916 
DIFFUSED MESA 
DIODE 

RECOVERY TIME 


, - SSepeees—4 


~ 
‘ 


QQ’ 

SN 

NO 
NAV 


BUTT WELD FOR 
RUGGEDIZED 
PACKAGE, 
POWER 
DISSIPATION 
AND IMPROVED 
HERMETIC SEAL 


SX 
SSS 
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‘\ 


‘ 
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SPECIFICATIONS 
Transitron’s new 1N914 and 1N916 diffused silicon 
mesa diodes have fast recovery times and low capaci- 
tance ideal for computer circuits. And their ‘‘ Hour- 


Glass”’ construction provides rugged, shock-resistant 


Conditions 1N914 1N916 


Max. Reverse Recovery Time 
(from 10mA Ir to 6 volts Vx) 


-004 usec 


Max. Capacity (at 0 voits bias) 2 unt 


Min. Forward Current (at 1 V) 10 mAdc 


characteristics meeting environmental requirements 


of MIL-S-19500B. 


Min. Saturation Voltage (at 100uA) 100 volts 


NEW METAL PLUG PACKAGE ... 
for strain relief at both ends 
glass-to-metal seals for 4 times greater strength in 
pull test, greatly increased bend resistance . . 
added power handling ability. 

Write for Bulletin No. TE-1350G 


Max. Reverse Current (at —20V) 


engineered 


, prevents cracking of Conditions 


025 


MAXIMUM RATINGS 


-025 «Adc 


1N914 and 1N916 


Reverse Voltage (—65 


to +150°C) 


75 Volts 


. gives 


Average Rectified Current (25°C) 


75 


mA 


Operating Temperature Range 


—6§5° to +150°C 


Storage Temperature Range 


—65° to +200°C 


‘Tra ngitron 


electronic corporation 


wakefield, melrose, boston, mass. 


SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE U.S.A. AND EUROPE + CABLE ADDRESS: TRELCO 


New Tech Data 


Servo Components 


Kearfott Div., General Precision, 
Inc., 1150 McBride Ave., Little Falls, 
N. J., offers 2 tech. texts on the con- 
struction, performance, application, 
and testing of high precision compo- 
nents. One, (56-pages) “Technical In- 
formation for the Engineer—Servo 
Motors, Motor Generators, Synchros,” 
describes important technical aspects 
associated with servo components and 
their use in systems. It has diagrams, 
charts, outlines, tables, schematics, 
definitions, and formulas. The sec- 
ond (44-pages) is “Technical Infor- 
mation for the Engineer — Gyros,” 
contains theoretical considerations of 
gyroscopic instruments, also details 
the performance, application, con- 
struction, and testing of rate gyros, 
rate intergrating gyros, rate switches, 
free gyros, vertical gyros, directional 
gyros, stable platforms, and acceler- 
ometers. 


Circle 272 on Inquiry Card 


Free Space Rooms 


A 12-page “Handbook of Free Space 
Room Design” from McMillan Indus- 
trial Corp., Brownville Ave., Ipswich, 
Mass., is a discussion of the many 
elements of FSR design. It includes 
charts for estimating room dimen- 
sions and absorber needed according 
to frequency and antenna size, design 
problems and solutions, discussion of 
specification pitfalls and a tearout 
FSR questionnaire. 


Circle 273 on Inquiry Card 


Triode Oscillator 


Technical data sheet describes “C” 
Band Triode Oscillator, Model 101C. 
It is continuously tunable in 500 MC 
min. steps from 4200 to 6000 MC; 
weighs 9 oz; offers stability at 20 G’s 
and simplifies power problems since 
only a plate voltage of 175 v. and 6.3 
v. for filaments are required. Appli- 
cations include: local oscillators; CW 
signal sources; and drivers for crystal 
harmonic generators. John Gombos 
Co., Inc., Webro Rd., Clifton, N. J. 


Circle 274 on Inquiry Card 


Radiolocation 


LORAC is a general family of 
phase-comparison, radiolocation sys- 
tems, designed for position fixing and 
for hydrographic and geodetic survey- 
ing. Problems and solutions to these 
problems which have been solved by 
Seiscor Div., Seismograph Service 
Corp., Box 1590 Tulsa, Oklahoma, are 
outlined in a 20-page brochure, “Elec- 
tronic Positioning Systems and Ser- 
vices for the Space Age.” Examples 
are from missile launching; missile 
tracking and recovery; submarine 
cable laying; oceanography; geophy- 
sical exploration (marine and air- 
borne), etc. 


Circle 275 on Inquiry Card 


<——_ Circle 55 on Inquiry Card 


Ferrite Materials 


A survey of ferrite materials is the 
feature article of Vol. 8, No. 1, = 
plied Magnetics (a quarterly tech. 
publication). Four main groups of 
ferrite materials are discussed and il- 
lustrated, including “soft” ferrites, 
“hard” ferrites (permanent magnets) 
and ferrites used in memory products. 
A Ferrite Application Chart summar- 
izes the information by usage and 
magnetic characteristics. Indiana 
General Corp., Dept. AM, Valparaiso, 
Ind. 


Circle 276 on Inquiry Card 


AC-DC Conversion 


A new method of ac to de conver- 
sion, developed by Adage, Inc., 292 
Main St., Cambridge 42, Mass., is 
described in a technical data sheet, 
“Applications Notes on ac to de Con- 
version.” It describes, in detail, the 
essential mode of operation and the 
significant waveforms, both _ illus- 
trated with diagrams. A functional 
block diagram, corresponding to the 
physical hardware used to perform 
ac-de conversion, is also included. 


Circle 277 on Inquiry Card 


Angular Accelerometers 


Features, applications and specs of 
angular servo accelerometers are in- 
cluded in a new 6-page brochure. 
Units described are for control and 
measurement of missile and aircraft 
flight dynamics; structural analysis 
of induced angular acceleration; mon- 
itor and control of servo systems, and 
closing the loop in inertial guidance 
systems. Donner Scientific Co., Con- 
cord, Calif. 


Circle 278 on Inquiry Card 


Motor-Generators 


Four-page, 2-color brochure from 
Leach Corp., Inlet Div., 18435 Susana 
Rd., Compton, Calif., describe their 
brushless synchronous motor-gencra- 
tors. Featured are no slip rings, 
brushes or commutators, separate ex- 
citation, inherent low radio noise, 
conservative ratings, and simple, com- 
pact design. The voltage regulation 
system is free of long-term drift, in- 
sensitive to frequency or wide range 
of temp. change, contain no tubes 
or moving parts, and have extremely 
fast response. 


Circle 279 on Inquiry Card 


Miniature Transformers 


New 1961 catalog lists miniature 
transformer information, diagrams 
and detailed specs. Transformers de- 
signed to meet MIL-T-27A are includ- 
ed. Microtran Co., Inc., 145 E. Mineola 
Ave., Valley Stream, L. I., N. Y. 

Circle 280 on Inquiry Card 


for Engineers 


Radar Noise Figures 


An 11-page application note, No. 43, 
describes latest techniques for the 
“Continuous Monitoring of Radar 
Noise Figures.” It reviews the theory 
of automatic noise figure measure- 
ments and outlines radar system re- 
quirements for integral noise figure 
meters. It also describes a new noise 
figure meter (Model 344A) and its 
various applications in operating 
radar sets. Hewlett-Packard Co., 1501 
Page Mill Rd., Palo Alto, Calif. 


Circle 281 on Inquiry Card 


Fractional HP Motors 


New 4-page issue of the “Bodine 
Motorgram” (Vol. 40, No. 4), pub- 
lished by the Bodine Electric Co., 2500 
W. Bradley Place, Chicago 18, IIl., 
features an article which discusses 
the operation of a new bar chart re- 
cording instrument designed for mon- 
itoring productive time of machines. 
Also: definitions of terms commcnly 
associated with fractional horsepower 
motors. 


Circle 282 on Inquiry Card 


GaAs Developments 


Ohio Semiconductors, Ince., 1205 
Chesapeake Ave., Columbus 12, Ohio, 
offers information on several new 
grades of gallium arsenide. Four of 
the five grades are dense, with crys- 
tallites usually in the order of 1 vm’ 
in crossectional area and cm or more 
long. The fifth is a dense fine-grained 
material whose crossectional area is 
in the order of 1 mm’. This material 
is suitable for laboratory devices as 
well as starting materials for doping 
and crystal growth. 

Circle 283 on Inquiry Card 


Custom Transformers 


Facilities for engineering and pro- 
duction of custom transformers de- 
scribed in a booklet by the AmerTran 
Div., Reeves Instrument Corp., Lake- 
wood Rd., Farmingdale, N. J. Types 
of transformers, reactors, and power 
supplies which can be made to order 
are listed. Ratings range from 10 v-a 
to 250 kva and 10 cycles to 150 KC, at 
potentials up to 100 kv, and for 1, 2, 
3, 6 or 12 phase systems. 


Circle 284 on Inquiry Card 


Flip-Flop Circuits 


Application Note from Texas In- 
struments Incorporated, Semiconduc- 
tor Components Div., P. O. Box 312, 
13500 N. Central Expressway, Dallas, 
Texas, describes 8 silicon transistor 
flip-flop circuits. Design considera- 
tions, schematics, test conditions and 
results, ete., are given for each cir- 
cuit. (8-pages). 

Circle 285 on Inquiry Card 
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HELICAL PRECIOUS METAL 
SLIP RING 
PRECIOUS METAL 


WELDED TERMINALS 


OUAL SLIP RING CONTACTS 


STAINLESS STEEL 
BALL BEARINGS 
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FLUSH CLAMP BANDS 


This cutaway of the Fairchild 10-turn %”-diam. precision potentiometer represents 
the complete line of multi-turns now being produced at our’West Coast facility. Here 
are some reasons why.this design offers the utmost in stability and Reliability in 
Performance: 

@ One-piece precious metal wiper-collector ring pick-off eliminates all'welds and soldered 
joints ‘and.pressure contacts between slip ring pick-off.and wiper. 

@ Parallel slip ring-winding design reduces friction and torque. 

@ Specially-designed flush clamp bands — new cross-section combined with new material 
selection — assure higher anti-rotational and axial holding power. 

@ With this design, many cups can be ganged on a common shaft: 

@ The number of taps possible per cup is limited only by mechanical considerations. 
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POTENTIOMETERS 


In our country’s defense program, failure cannot 
be tolerated. The “Reliability Factor” of all ele- 
ments of this defense is becoming more and more 
important as the arsenals of both East and West 
become more and more sophisticated. 


In the future, less business will go to the un- 
proven though low priced producer. Manage- 
ment has learned that the lowest initial cost does 
not always result in the lowest end cost. 


Fairchild precision potentiometers are proven 
performers. They are flying with predicted excel- 
lence in many important missile, special weapon 
and space vehicle applications. They have earned 
a reputation over the years for sustained high 
accuracy over a wide temperature range, lowest 
noise level and long life — quality features that 
can be achieved only with experienced, precision 
workmanship and painstaking attention to the 
smallest detail. 


As a result, “Fairchild Reliability” is fast be- 
coming an industry standard. 


Fairchild pfeduces complete lines of precision 
multi-furn, sifgle-turn, rectilinear and rotary 
trimmer pots, deposited metal FilmPot® single- 
turns and trimmers, and linear displacement 
transducers. VarjationS:on most standard model 
specifications can ‘be obtained to suit your par- 
ticular needs, 


Why not consult ‘Fairchild? The complete serv- 
ices of our.experienced Engineering Dept. are 
available to help you. 


For more information, write or call direct, or 
contact any one Of.the mafty.leading engineering 
and sales organizationsthat represent Fairchild 
nationally and in Canada. 


Multi-Turn 
— 3, 5, 10, 20 


The complete line of multi-turns consists of two diam- 
eters—7%e” and 1%”—with four models in each diameter 
—3- 5- 10- and 20-turns. All have a linearity of +0.25 to 
+,05% over a temperature range of —55°C to +105°C, 
standard. Hi-temp. units available on special order. 
Power rating: 2.5 watts at 40°C. This design lends itself 
to multi-tapping and multi-ganging. 


Single-Turn 
— Linear 


Non-Linear there are over 28 standard models available in sizes 
Sine-Cosine that range in diameter from %4” to 5”. They feature high 
functional accuracy, high resolution, low noise, wide 
electrical angle, wide temp. range, one-piece wiper, 
simplified precious metal slip-ring construction, welded 
taps and terminals, and precious metal contacts and 
resistance wires. Bushing or servo mounts, sleeve or 
ball bearings. Gangable, with no increase in diameter. 


Linear 
Displacement 4 Moen, = 
Transducers 


Linear displacement transducers — with or without 
if . Tit ® spring-loaded return stroke — are available in all sizes, 
rim- tite from Y2” to 6” strokes. Smallest in the line is only 


Microminiature = *"%s" * '%2" * "An". 
T : Trim-Tite® microminiature trimmers — Type 926 and 927 
rimmers — can fit under a postage stamp, They meet and exceed 
MIL-STD-202A shock requirements (100-G’s), vibration 
(25-G’s at 2000 cps), temp. cycling and load life; and 
MIL-E-5272B for environmental conditions, Available in 
a wide range of resistance values. 


Rotary & 
Rectilinear 
Trimmer 


FilmPots® Fairchild FilmPots® use a continuous film of evaporated 
alloys of precious metals as the resistance element. This 
exciusive Nob!-Ohm® resistance element provides infi- 
nite resolution and is electrically stable over a wide 
temp. range of from —55°C to +225°C, 


Rotary FilmPots® (left) are available in %” to 2” diam- 
eters. They can be supplied in ganged assemblies and 
can also be ganged with similar size Fairchild wire- 
wound pots. 


Rectilinear FilmPot® trimmers (right) come in two sizes. 
Precise adjustments are made by a 28% turn screw. 
Resistance ranges: 50 to 25KQ;up to 50KQ2 on special 
order. 


Fairchild components... built and tested. beyond the specs for Reliability in Performance. 


IRGHILD - corporation 


COMPONENTS DIV!IsS!O'N 


225 Pork Avenue, Hicksville, L. |., N.Y. 6111 E.*Woshington Bivd.,.Los Angeles, Calif. 
A Subsidiary.of Fairchiid Camera and instrument Corporation 
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New Tech Data 


Test Equipment 


Four-page, 2-color, Bulletin 400 
from PRD Electronics, 202 Tillary 
St., Brooklyn 1, N. Y., categorizes the 
Company’s products by frequency 
range, waveguide size, and price. Fea- 
tured are attenuators, isolators, slot- 
ted sections, mounts, frequency me- 
ters, adapters, klystron power sup- 
plies, and coaxial equipment. 

Circle 300 on Inquiry Card 


Testing Insulation 


Manual on methods and equipment 
for testing insulating materials com- 
piled by Associated Research, Inc., 
3777 W. Belmont Ave., Chicago 18, 
Ill. Some subjects covered: High 
voltage breakdown testing of insulat- 
ing materials in accord with ASTM 
specs.; Automatic rate of rise control 
for high voltage breakdown testing of 
insulating materials; Determining 
resistance to arcing of insulating 
materials; Testing insulating oils for 
high voltage breakdown; Detection of 
corona leakage in high voltage equip- 
ment; and high voltage breakdown 
testing of power cables and bushings. 

Circle 301 on Inquiry Card 


Wire and Cable 


Catalog from Tensolite Insulated 
Wire Co., Inc., West Main Street, 
Tarrytown, N. Y., includes sections 
on Teflon TFE and FEP; general in- 
formation on high temperature wire 
and cable; hook-up wire, cables and 
cable assemblies, coaxial cable, air- 
frame wire; and wire specialties. Sec- 
tion B features an article “What 
Every Engineer Should Know About 
High Temperature Wire and Cable.” 
Also included are tables on Govern- 
ment Wire Specifications; American 
Wire Gage, a Wire Stranding Chart, 
Useful Wire Formulas, and Wire 
Conversion Tables. 


Circle 302 on Inquiry Card 


Transistor Transformers 


Single-page data sheet from Arco 
Electronics, Inc., Transformer Div., 
64 White St., New York 13, N. Y 
describes the Company’s miniaturized 
transistor transformers. Featured is 
the new type TT aTTom® series. Sheet 
includes tech data in tabular form. 
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Microwave Signal Sources 


Tech data sheets from Wave Par- 
ticle Div., Ramage & Miller, Inc., 3221 
Florida Ave., Richmond, Calif., de- 
scribe their Microwave Signal 
Sources. Units are virtually free 
from frequency drift and residual 
FM. Output r-f can be adjusted for 
CW or Swept Frequency with or 
without simultaneous Square Wave 
Modulation. 
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Fine Pitch Spur Gears 


Fifth in a series of tech. booklets 
outlines specs established on low in- 
ertia, custom made, certified military 
type, fine pitch spur gears. Also de- 
tailed: a newly developed standard 
stock specification numbering system 
covering all basic variables, such as 
type of gear, number of teeth, pres- 
sure angle, material, precision class, 
dimetral pitch, face width, bore di- 
ameter and finish. PIC Design Corp., 
477 Atlantic Ave., E. Rockaway, N. Y. 

Circle 305 on Inquiry Card 


Tape Programmer 


Single-page tech sheet from Elec- 
tronic Engineering Co., 1601 East 
Chestnut Ave., Santa Ana, Calif., de- 
scribes the Model TP-813, 13-channel 
Punched Tape Programmer for air- 
borne applications. It features high 
tape capacity, light-weight construc- 
tion, compatible design, and heavy- 
duty contacts. A description and tech 
specs are given. 

Circle 306 on Inquiry Card 


Electrical Connector 


Details of a 26-contact electrical 
connector are presented in Bulletin 
4004-5 from CEC’s Electro Mechanical 
Instrument Div. Photos, drawings, 
and charts describe the various con- 
figurations of plugs and receptacles 
available. Consolidated Electrodynam- 
ics Corp., 360 Sierra Madre Villa, 
Pasadena, Calif. 


Circle 307 on Inquiry Card 


Instruments 


Four-page, condensed catalog, A-26, 
from Electro Scientific Industries, 
7524 W. W. Macadam Ave., Portland 
19, Oregon, describes their line of 
impedance bridges, resistance bridges, 
capacitance bridges, decade voltage 
dividers, resistors, and capacitors. 
Includes photographs and prices. 


Circle 308 on Inquiry Card 


High-Vacuum Pumps 


Short Form catalog, from Ultek 
Corp., 920 Commercial St., Palo Alto, 
Calif., describes the Company’s elec- 
tronic high-vacuum pumps and high- 
vacuum fittings. Four-page brochure 
includes description and tech data. 

Circle 309 on Inquiry Card 


Bimetal Thermostats 


Revised version of its full-line cat- 
alog covers all main types of bimetal 
thermostats in the line of Stevens 
Manufacturing Co., Inc., P. O. Box 
1007, Mansfield, Ohio. The 4-page 
publication, Bulletin 8400, gives tech 
specs and performance data for both 
semi-enclosed and hermetically sealed 
styles. A Centigrade Fahrenheit con- 
version chart is included. 


Circle 310 on Inquiry Card 
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Plug-in Rectifiers 


Bulletin XSR-216 from _Interna- 
tional Rectifier Corp., 1521 E. Grand 
Ave., El Segundo, Calif., describes 
ruggedized, 500 ma rated silicon plug- 
in rectifiers which utilize completely 
new diffusion techniques resulting in 
very low reverse current (200 sa) 
at rated PRV, a much higher than 
average surge current rating (50 a 
peak, 1 cycle) an exceptionally low 
forward voltage drop (0.92 v.) and 
may be rapidly snapped into radio- 
TV, motor control audio-amplifier, 
industrial power supply and other cir- 
cuits utilizing clip-type rectifier hold- 
ers. 

Circle 311 on Inquiry Card 


Coaxial Plugs 


Catalog supplement describes BNC 
series of r-f coaxial plugs. The 16- 
page booklet describes the BNC series 
for small coaxial cables. The plugs 
are lightweight, weatherproof, and 
meet MIL-C-3608. It includes nomen- 
clature, a mating functional diagram, 
BNC assembly instructions, KWIK- 
assembly BNC instructions, and 
photos, drawings and specs for jacks, 
plugs, receptacles, adapters and other 
accessories. Cannon Electric Co., 3208 
Humboldt St., Los Angeles 31, Calif. 
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Damped Servo Motor 


John Oster Mfg. Co., Avionic Div., 
Racine, Wis., has released tech. data 
sheet illustrating and giving complete 
electrical, mechanical and physical 
characteristics, outline drawing, sche- 
matic and torque curve of new Type 
5752-03 size 11 precision hi temp in- 
ertially damped motor designed for 
military and other high speed and/or 
high gain servo systems. 


Circle 313 on Inquiry Card 


Indicator Lights 


New 4-page bulletin (Form 47-7-1- 
60) illustrates and describes the “‘Tec- 
Lite” MCL series of miniature cart- 
ridge lights for control panel indi- 
cator systems and individual signals. 
Diagrams show mounting arrange- 
ments and dimensions for 6 different 
models. Specs and ordering informa- 
tion are listed for the several varia- 
tions available in lamp types, lenses, 
lens colors and legends, terminals. 
Transistor Electronics Corp., 3357 Re- 
public Ave., Minneapolis 26, Minn. 


Circle 314 on Inquiry Card 


Tower Erection 


Details on a new tower erection ser- 
vice for companies and organizations 
that need the erection of complete 
towers and tower systems for com- 
munication and industrial purposes 
from Rohn Systems, Inc., 6718 W. 
Plank Rd., Peoria, III. 
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The Fusite quality control director was explaining a testing procedure 
for Fusite solid glass hermetic terminals. 


It seems that every batch of this type (and practically all Fusite 
Terminals) is given a heat shock treatment to simulate the condition 
encountered when the customer solders or welds them in his production. 


Fusite Terminals have this unique V-24 glass that actually fuses with 
the metal parts. When the terminal is heated to 500° F in 20 seconds 
this is supposed to be sheer murder. If the glass is ever going to leak, 
now is the time. 


Well sir, now they put the test terminal on a Veeco Mass Spectrometer 
which tries to pass helium through the terminal and into the innards of 
the machine. This thing is so sensitive that it can detect one part of 
helium in 10 million parts of air and according to this long hair, that’s 
the same as 1x10°!° std. cc/sec. 


If Mr. Veeco gets even a sniff of helium, no terminal from that run ever 
sees the shipping department. 


You can decide for yourself whether or not this is as big a deal as the 
lab boys make out, by the simple expedient of asking for samples of 
Fusite Terminals to test in your own way. 


They are yours for the asking. Write Fusite Dept. G-5. 
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NOISE FIGURE METER 


New noise figure meter directly and 
continuously monitors the noise fig- 
ure of operating radar sets. Model 
344AR operates automatically and 
includes a simple front panel calibra- 


tion. It operates on either a 25 or 
30 mc i-f frequency, and is for direct 
application to pulse radars with repe- 
tition rates of 90 to 500 pps or up to 
3000 pps with special sampling cir- 
cuitry. System noise figure is mea- 
sured on a time-shared basis with the 
radar scan. High sensitivity mini- 
mizes signal and transmitter losses; 
noise source may be decoupled 20 db 
from the main transmitter line. Two 
alarm functions give visible and elec- 
trical indication when an allowable 
noise figure is exceeded, or a noise 
source malfunctions. Hewlett-Pack- 
ard Co., 1501 Page Mill Rd., Palo 
Alto, Calif. 
Circle 189 on Inquiry Card 


VARIABLE DELAY NETWORKS 


Series 700 Miniature Variable De- 
lay Networks meet the demand for 
smaller units of high accuracy for 
printed circuit mounting. Specs (in 
this order—Model No.—Time Delay 
—Impedance—Pulse Rise Time 
Max.): (701), 0.125 usec., 1500 ohms, 
0.03 usec.; (702), 0.25 usec., 1800 
ohms, 0.06 musec.; (703), 0.50 usec., 
1000 ohms, 0.10 usec.; (704), 0.75 
usec., 680 ohms, 0.15 usec.; (705), 1.0 
usec., 560 ohms, 0.20 usec.; (706), 
1.25 usec., 470 ohms, 0.25 usec.; (707), 
1.50 usec., 390 ohms, 0.30 usec.; (708), 


f 


0.65 usec., 93 ohms, 0.10 usec.; Pulse 
Attenuation is 1.0 db (max.) all units, 
and de working Volts is 500 v (max.). 
ESC Electronics Corp., 534 Bergen 
Blvd., Palisades Park, N. J. 

Circle 190 on Inquiry Card 
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TERMINALS 


Addition of double-turreted stand- 
off terminals to line of insulated 
terminals have Diallyl Phythalate in- 
sulators (4800 Series) or Melamine 
(4900 Series). Diallyl] Phythalate 


ny iri aint 
pry i" 


provides especially suitable charac- 
teristics for more demanding circuit 
requirements — Dielectric properties 
surpass Melamine by 5/1. Dissipa- 
tion factor, approx. 7000/1, permits 
insulation of much higher frequen- 
cies. Other advantages include much 
greater resistance to the effects of 
sunlight, acids, alkalies and fungus. 
Three types of mounting studs are: 
(1) external threaded, (2) internal 
threaded and (3) rivet type. Termi- 
nals are brass and finished in 0.0003 
in. electro-tin lead plate or 0.0003 in. 
silver plate. Cambridge Thermionic 
Corp., 445 Concord Ave., Cambridge 
38, Mass. 
Circle 191 on Inquiry Card 


PUSH-PULL SWITCH 


Used with variable resistors, Type 
G-16, Pull-on, Push-off switch allows 
greater operating convenience for ra- 
dio and TV receivers, hi-fi equipment, 
instruments and other electronic as- 
semblies. It can be furnished on 
many single and dual-section variable 
resistors. The switch operates from 
the same shaft used to control the 
resistor. It carries an Underwriters’ 
Laboratories, Inc., inspected rating of 
5 a at 125 vac. Its single-pole, single- 
throw contacts are well isolated from 
solder flux entry and the entire mech- 


anism is free from lubricants that 
might cause premature failure from 
excessive carbon build-up. Stackpole 
Carbon Co., Electronic Components 
Div., St. Mary’s, Pa. 

Circle 192 on Inquiry Card 
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MILLI-MICROVOLTMETER 


Model 149 Milli-microvoltmeter will 
measure potentials of a few milli- 
microvolts. It is recommended where 
source resistance is low (thermo- 


couples). Ranges: 0.1 xv to 100 sv 


7 


full scale in 1x and 3x steps. Ampli- 
fier gain varies from 10° on most 
sensitive range to 100 on least sensi- 
tive range. Stability, at relatively 
constant amb. temp. and after a 1-hr. 
warm-up, is within 0.01 sv/hr, 0.03 
uv/8 hrs, and within 1 «av over the 
life of the instrument. Speed of re- 
sponse to 90% of full scale is less 
than 0.5 sec. on most ranges. Other 
features: Zero suppression up to 100 
times full scale with a max. of 10 
mv; floating or grounded operation; 
a 10 v., 5 ma output for a full scale 
deflection on any range. Keithley In- 
struments, 12415 Euclid Ave., Cleve- 
land 6, Ohio. 
Circle 193 on Inquiry Card 


PRESSURE TRANSDUCER 


Pressure transducer, Model P713, 
uses the Statham zero-length un- 
bonded, strain-gage principle. Indus- 
trial transducer is for absolute, gage, 
and both bi-directional and uni-direc- 
tional differential pressure trans- 
ducers. The absolute, gage, and uni- 
directional differential models have 
pressure ranges from 0-5 to 0-5000 
psi. The bi-directional differential 
model has ranges from +2.5 psid to 
+50 psid and is operational with line 
pressures to 500 psig. With 5 vdc or 
ac excitation, they provide a nom. 25 


ie 
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mv output for full-range excursion. 

Dia. is approx. 1.7 in., length approx. 

4 in., and weight approx. 1% lbs. 

Statham Instruments, Inc., 12401 W. 

Olympic Blvd., Los Angeles 64, Calif. 
Circle 194 on Inquiry Card 
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PUTTING MAGNETICS TO WORK 


Open your eyes to new amplifier designs! 


See how to combine tape wound cores and transistors 
for more versatile, lower-cost, smaller amplifiers 


Tie tape wound cores and transistors into a magnetic- 
transistor amplifier, and open your eyes to new design 
opportunities. 

To start with, these are static control elements—no mov- 
ing parts, nothing to wear or burn out. Next thing you 
find is that you reduce components’ size—your amplifier 
is smaller and costs less. That's because. between them 
the core and the transistor perform just about every cir- 
cuit function ... and then some. 


For instance? The core has multiple isolated windings. 
Thus you can feed many inputs to control the amplifier. 
The core also has a square hysteresis loop, and thus acts 
as a low loss transformer. That means you save power. 
In addition, the core can store and remember signals— 
so time delay becomes simple. 
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There’s no need for temperature stabilization, either. 
The transistor acts only as a low loss, fast, static switch— 
and in this function it has no peer. 


How do you want to use this superb combination? As a 
switching amplifier—or a linear one? In an oscillator? 
A power converter (d-c to d-c or d-c to a-c)? You'll have 
ideas of your own—and if they involve tape wound cores, 
why not write us? Ours are Performance-Guaranteed. 
Magnetics Inc., Dept. El-81, Butler, Pennsylvania. 


MAGNETICS inc. 


eed 
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TRANSFORMER WINDER 


Compact heavy duty multiple trans- 
former winder features; rectangular 
and square coils finish wound without 
pounding; winds round, square or 
rectangular wire without changing 


E. ta - : : 

wire guides; winds wire as heavy as 
#2 AWG and up to #24 AWG; 2 
ft. coil dia. clearance for winding; 4 
winding speeds: 25, 50, 85 and 165 
RPM; controlled acceleration; selector 
switch permits winding 3 different 
wire sizes on any one coil without 
removing form or changing gears. 
Loading distance for multiple wind- 
ing is 3 ft. 4 in. Winding width in- 
stantly adjustable. Winding range is 
2.5 to 50 turns/in. If desired, turns/- 
in. ratio can be different on each of 
the 3 transmissions. Machine is fur- 
nished with 5 hp motor. Geo. Stevens 
Mfg. Co., Inc., Pulaski Rd. at Peter- 
son, Chicago 46, IIl. 
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BRIDGE CONSOLE 


A compact High Precision Bridge 
Console, Type BC-101, for comprehen- 
sive a-f measurements. It forms a 
complete measuring station and fea- 
tures recent developments for mea- 
suring impedance from 20 micro-ohms 
to thousands of megohms. Accuracy 
is 0.01%. Comparisons of impedances 
can be made to 0.001% accuracy. A 
separate meter for insertion at any 
working station provides a convenient 
means of determining bridge balance. 
Protection bars are on the front 
panels, and serve for removing any 
instrument from its individual dust- 
cover. Power inputs and inter-con- 
La 


E <4 
nections are at the rear. Power sup- 
ply sockets are provided for solder- 
ing guns or other auxiliary items. 
Dimensions are 40 x 87 x 57 in. Wayne 
Kerr Corp., 1633 Race St.. Phila., Pa. 
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PARAMETRIC AMPLIFIER 


The V-8350 parametric amplifier 
provides instantaneous bandwidth of 
35 to 40 mc, overall noise figure of 
2.0 db and stable gain of 20 db is 
available at center frequencies in the 
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500 to 1,000 mc range. It uses 2 
wideband variable reactance up-con- 
verters for simultaneous amplifica- 
tion and frequency conversion of a 
signal and its associated source of lo- 
cal oscillator power. I-f frequency 
stability is maintained even with 
variations in pump frequency or 
phase. It provides a large channel 
capacity of 40 Mc when used with a 
wide-band i-f amplifier. With nar- 
row-band i-f, low noise operation 
over the entire instantaneous band- 
width is achieved by tuning only the 
receiver local oscillator. Radiation 
Div., Varian Assoc., 611 Hansen Way, 
Palo Alto, Calif. 
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SUBCARRIER DISCRIMINATOR 


New telemetering subcarrier dis- 
criminator, Model TDA-300, uses the 
phase lock concept of coherent detec- 
tion. Front panel monitor points per- 
mit signal observation and evaluation 
with panel controls kept at a min. 
for operational simplicity. Specs: Op- 
erating freq., IRIG standard up to 
300 KC; freq. deviation, IRIG stand- 
ard and +40%; intelligence freq., 
IRIG standard; input range, 60 db 
10 mv to 10 v. (no input potentiom- 
eter); input impedance, greater than 
500 K and less than 30 mmf; linearity, 
+0.05% of best straight line; output 
stability, +0.25% after 10 min. warm- 
13 . 


up; output, +10 v. adjustable at 
+100 ma; power consumption, 30 w 
at 115 vac. The Bendix Corp., Bendix- 
Pacific Div., 11600 Sherman Way, N. 
Hollywood, Calif. 
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MESA TRANSISTOR SERIES 


A new diffused-base germanium 
mesa transistor series for communi- 
cations applications, the 2N1405 
series, features low noise figures with 
f (max) in excess of 1000 mc. The 


2 ae t, 2 s ; 
2N1405, 2N1406 and 2N1407, which 
operates in the VHF/UHF range, are 
tested to assure max. noise figures of 
6 db, 8 db and 10 db respectively at 
200 mc. The 2N1405 series emitter- 
base diode characteristics make them 
useful as mixers, well into the UHF 
range. Noise figures, in mixer appli- 
cation, are essentially equal to ampli- 
fier noise figures for each device. Con- 
version gain approx. amplifier gain 
in the 200 to 500 mc range. The 
2N1405 and 2N1406 have typical 
bandwidth products of 300 mc (excel- 
lent characteristics for video amplifier 
circuits). Texas Instruments Incor- 
porated, P.O. Box 312, Dallas 21, Tex. 
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REMOTE-READOUT 


Three Remote-Readout Modules for 
numerical data display. Each pro- 
vides 6-digit in-line Nixie readout in 
a rack-mounted assembly 3% in. high 
on a 19 in. wide panel. Model 342 is 
for service as a “slave” to the TSI 
line of Apti® Meters, reproducing the 
output reading of these solid-state 
countertimers at remote locations. It 
is equipped with integral amplifiers 
and power supply for 10-line-per-digit 
input. A low-level signal on one of 
the 10 lines per Nixie lights the cor- 
responding numeric character. It is 
equipped with integral amplifiers, 
power supply and a binary-decimal 
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decoding network, to permit driving 
the Nixies from 1, 2, 2, 4 or 1, 2, 4, 2 
binary-coded-decimal devices. Tran- 
sistor Specialties, Inc., Terminal Dr., 
Plainview, L. I., N. Y. 
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no slope adjustment required 

vernier position scale readable to 0.1 mm. 
dial gauge holder and movable stop — 
tapered slots to minimize residual VSWR 


convenient and positive 


INTERCHANGEABLE WAVEGUIDE SECTIONS 
= Like the finest camera with a precisely fitted set 


of lenses, the FXR Universal Carriage and family 
of five Interchangeable Slotted Sections are 
matched to perfection. ‘‘Togetherness” with this 
unrivalled modular waveguide system gains new 
meaning . . . more rapid interchange of each 
section without tools or need for alignment, and 
more dependable performance over the entire 
frequency range from 3.95 kmc to 18.00 kmc. 
Another fine FXR ‘‘package’’ with quality and 
reliability built into it—from the first mark on 
the drawing board. 


SERIES 115 PRECISION SLOTTED SECTIONS 


' 
% 4 ee 


HII5A 3.95- 5.85 ie . | RG-49/U JUG-149A/U 
CII5A 5.85- 8.20 lax . | RG-50/U | UG-344/U 
WII5A] 7.05-10.00 1%yx% . | RG-51/U | UG-51/U 
X115A 8.20-12.40 1 xh . | RG-52/U | UG-39/U 
YII5A | 12.40-18.00 | 0.622 x 0.311 ID . | RG-91/U | UG-419/U 


ACCESSORY: FXR Model No. B200A Tunable Probe. 
All units when mounted in 2116A Carriage: 
Slope—1.01 max. Irreguiarity—1.005 max. 


Write for Bulletin No. SS115 or contact your local FXR representative. 


, = ~~ FXR. Ine. 


Design * Development * Manufacture 
25-26 50th STREET § RA. 1.9000 
WOODSIDE 77, N. Y. TWX: NY 43745 


Model No. Z116A 


PRECISION MICROWAVE EQUIPMENT  @ HIGH-POWER PULSE MODULATORS @ HIGH-VOLTAGE POWER SUPPLIES @ ELECTRONIC TEST EQUIPMENT 
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DC TO DC INVERTER 


The DC to DC Inverter operates 
from a battery or similar 22 vdc 
source. It has 9 outputs widely vary- 
ing in va ratings. For example: 2 
low-voltage, high current outputs—30 


Se 


é 3 


v. at 1% a, 18 v. at 2 a—2 high-volt- 
age, low current outputs—1800 v. at 
2 ma, 650 v. at 20 mils. Ripple con- 
tent of all outputs is less than % of 
1%. Outputs will vary directly with 
input voltage variations. This vari- 
ance can be corrected by the use of 
new Freed transistorized regulators. 
These units maintain voltage to the 
inverter constant over an input volt- 
age range variation of 25%. Unit 
shown regulates over a range of 24 
to 28 v. input at 20 a max. output 
current. Freed Transformer Co., 
Inc., 1718 Weirfield St., Brooklyn 27, 
, 2 
Circle 195 on Inquiry Card 


PRINTED CIRCUIT SWITCHES 


Removable PC wafers for quick, 
error-proof servicing of rotary selec- 
tor switch. Wafers lift out for in- 
stant replacement. Corrosion-resistant 
wafers are etched from a copper clad 
laminated plastic grade — Formica 
XXXP-36 — which is translucent, 
easily cold-punched and offers high in- 
sulation resistance. A glass epoxy 
laminate—Formica FF-91—is_ used 
for more adverse moisture conditions. 


Wafers plug into individual recep- 

tacles. Switches are available for 

manual, solenoid or motor-driver op- 

eration. Chicago Dynamic Industries, 

Inc., Precision Products Div., 1725 

Diversey Blvd., Chicago 14, III. 
Circle 196 on Inquiry Card 


ZENER VOLTAGE REFERENCE 


For rapid insertion into printed 
circuit boards, the 1N1530 and 
1N1530A silicon zener voltage ref- 
erence elements are miniaturized ver- 
sions of the highly stable 1N430 ref- 


erence elements. The 1N1530 will 
provide a reference voltage of 8.4 v. 
(ave) at 10 ma bias current and a 
dynamic resistance of 11 ohms (ave). 
They will provide a stability of +16 
mv or better from —55°C to +100°C, 
with temp. coefficients of +0.002%/- 
°C. The 1530A element is manufac- 
tured to a tighter tolerance on temp. 
coefficient than the 1N1530, provid- 
ing a stability of +8 mv or better 
from —55°C to +100°C. Units mea- 
sure 0.590 x 0.560 in. (dia.) exclud- 
ing leads. International Rectifier 
Corp., 1521 E. Grand Ave., El Se- 
gundo, Calif. 
Circle 197 on Inquiry Card 


BATTERY SUBSTITUTES 


Battery replacement units for strip 
chart recorders, laboratory measuring 
potentiometers, and other applica- 
tions. Units can replace the 1% v. 
dry cell or the dry cell, standard cell 
and standardizing mechanism in strip 
chart recorders of all types. The bat- 
tery substitute operates from 117 vac 
+ 20% and delivers a constant volt- 
age to the measuring circuit bridge. 
Temp. coefficients of less than 


— 


= 0.004% /°F or + 0.0006%/°F avail- 
able. Output voltage stability is better 
than + 0.04% for a + 20% input var- 
iation. Size is 2% x 2% x 3% in. 
Dynage, Inc., 75 Laurel St., Hartford, 
Conn. 


Circle 198 on Inquiry Card 


From PS!... ADVANCED SILICON MESA 
TRANSISTORS FOR ADVANCED CIRCUIT DESIGN 


ELECTRONIC INDUSTRIES - 


Send for 1000 mc one watt generator data 


October 1960 


THE FASTEST 2N697 AVAILABLE! 


Nearly half the collector saturation voltage... half the leakage current... 
half the collector capacitance ...40% greater power dissipation! 


COMPARE THESE }, | waxmum rarinas 
PARAMETER Pecan «pO vat | TEST CONDITION waractement 


OUTSTANDING FEATURES 
OF THE PSI 2N697! Ria eer! | Volts | Rye = 102 | 25% Higher 
lie | lego = 100 pA 33% Higher 


Nine out of ten PSI type 2N697 | rew7rr 60% Higher 
transistors meet these premium Power 
specifications. Guaranteed 100% Dissipation | 
shipment to the higher specifica- Dissipation ee 1 ee | 25°C Ambient Temp | 33% Higher 
tions will be made when the buyer | Ves = 30V,T = 25°C | coer necrease 
: . ceo | Veg = 30V, T = 150°C | 
specifies PSI type PT 822 premium "Vel SAT) reas ee rer rer pee 
grade. VoASAT) | 15 | O8 | | Ic = 150mA, ly = 15mA| 47% Decrease 
Many of these “plus character- bee | Nee = 10V, le = 150mA) —————— 
istics” are also featured in the PSI hie 25min | 7.0 min Vex 5 10V, le = SOMA | 250% increase 
2N696 . . . ideally suited for the de- Free] 
signer not requiring the high gain 
performance of the PT822. 


HIGH SPEED SWITCH TYPES — 2N1409 — 2N1410 


25°C Case Temp 40% Higher 


Co 35 18 wt | Yea ttle 0 | 48% Decrease 


Typical switching speed of 52 nanosec turn-on 
time and 130 nanosec turn-off . . . saturation re- 
sistance of only 5 ohms and power ratings of 2.8 nr 2N1410 2N1410 
watts (25°C case temp.) For use in low current 
logic or high current core-driver circuitry. t 
TRANSISTOR CORE FLIP- FLOP 


HIGH VERSATILITY TYPES — 2N1335 thru 2N1341 


The higher power dissipation, faster rise time and 
lower collector capacitance of the 2N1337, for y 
example, makes this transistor an unusually fine 2N1337 bf * 
performer in advanced video amplifier circuits. 2N1337 Z , 
These 2.8 watt, 120 volt VHF transistors are > i e = 


well suited to IF and DC amplifiers, RF power 
amplifiers and oscillators and to high voltage 
switching applications. 


TEN MC BANDWIDTH, HIGH VOLTAGE VIDEO AMPLIFIER 


COMMUNICATION TYPES — 2N1505 — 2N1506 


This series of silicon mesa transistors provides 
high power output at Very High Frequencies. oom 
Typical power outputs are one-half watt at 200 3 

mc with 3 db gain or one watt at 70 mc with 12 


db power gain operating from 28V source. 
A power output of 2.5 watts at 250 mc. may 7 
—— 


be obtained by using these transistors with a 
High-Q Varicap® frequency multiplier. 
““VARICAP’4 IS THE REGISTERED TRADEMARK OF SILICON VOLTAGE-VARIABLE CAPACITORS GROUNDED COLLECTOR COMMON EMITTER RF AMPLI- 


MANUFACTURED BY PACIFIC SEMICON TORS, IN 
FIER PROVIDES UNIQUE COMBINATION OF HIGH GAIN 
CALL ANY PSI SALES OFFICE FOR FULL DETAILS AND FAST DELIVERY SCHEDULES! AND HIGH POWER. 


© Pacific Semiconductors, Inc 


A SUBSIDIARY OF THOMPSON RAMO WOOLDRIDGE INC. 


12955 CHADRON AVENUE + HAWTHORNE, CALIFORNIA 
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SYNCHRONOUS MOTOR 


Explosion-proof Slo-Syn Synchron- 
ous Motor, type X250, provides safe 
operation in hazardous areas. Case 
will withstand internal gas and vapor 
explosions and prevent the ignition of 
surrounding external gas and vapor 


4 . ye ager can 


by internal spark, flash or explosion. 
Underwriters’ Laboratories approved 
for Class 1, Group D service. Can 
be started, stopped or reversed in- 
stantly with a single-pole, 3-position 
switch. If desired, one revolution of 
the motor shaft can be converted into 
200 precise steps by applying dec volt- 
age to field windings. Ratings are: 
input 120 v. 40/70 cps, 1 phase, 0.6 
-@ max. current (at 60 cycles); 72 
RPM output speed at 60 cps; 250 oz-in. 
torque. The Superior Electric Co., 
Dept. SS, Bristol, Conn. 
Circle 199 on Inquiry Card 


DIGITAL CLOCK 


New digital clock, Model 224A, pro- 
vides digital time display, digital time 
in 1-2-2-4 coded output form, and 
elapsed time measurement with digital 
time display and coded output. Real 
time or time measurement is displayed 
in hrs., min., and sec. The internal 1- 
cycle clock pulses are generated by 
synchronization with the 60-cycle 
power line (0.1% mom. accuracy) or 
by external sources, such as a crystal 


controlled time generator. Specs: 12 
or 24 hrs., 59 min. and 59 sec. visual 
display; external or manual gate for 
start-stop; reset to “O.” Computer 
Measurements Co., 12970 Bradley 
Ave., Sylmar, Calif. 

Circle 200 on Inquiry Card 


DIRECT WRITING RECORDER 


New electric writing feature of the 
Brush Mark II, Model 2522, direct 
writing recorder permits unattended 
recording of analog and event data 
over prolonged periods even where ex- 
tremes of environmental are encoun- 


tered. Two channels of analog data 
and 2 channels of coded, event or time 
data can be recorded instantly on a 
common time base. Recorder has 4 
chart speeds selected instantly and 
positively from pushbutton controls. 
Chart speeds are 0.4, 2, 10 and 50 
mm/sec. At the slowest speed of 0.4 
mm/sec, up to 31% hrs of continuous, 
unattended recording can be made on 
a standard 150-ft. roll of Brush chart 
paper. Brush Instruments, Div. of 
Clevite Corp., 37th & Perkins, Cleve- 
land 14, Ohio. 
Circle 201 on Inquiry Card 


TRAVELING-WAVE TUBE 


Low-noise traveling-wave tube for 
operation in the C-band, the metal- 
ceramic tube, type Z-3028, covers 
4,000-to-8,000 MC. Max. noise figure 
iz 10 db with an ave. integrated noise 
figure of about 8 db. Min. small sig- 
nal gain is 25 db. Power output is 5 
mw. Designed as a pre-amplifier for 
radar receivers, it can also be used in 
microwave relay systems, radiometry, 
countermeasures, radio astronomy; as 


a limiter and automatic gain control, 
and as a microwave mixer and fre- 
quency divider. Withstands shock to 
50 g’s; vibration to 15. It will operate 
at 100,000 ft. General Electric Co., 
Schenectary 5, N. Y. 

Circle 202 on Inquiry Card 


ELECTRONIC INDUSTRIES - 


RELAY 


New 4-pole, double throw, 10 a re- 
lay series, BR-14 in two contact con- 
figurations, BR-14X with heavy-duty 
AgMgNi contacts rated to 10 a (re- 
sistive @ 28 vde or 110 vac) and BR- 
14Y with lighter weight AgMgNi 5 a 


contacts. BR-14 series has a life 
span of better than 300,000 operations 
at rated load at amb. temp. 100,000 
operations or more at +125°C to Mil- 
R-5757C. The relays are designed 
for operation between —65°C and 
+125°C, are rated to 25 a min. over- 
load, with max. coil dissipation of 6 
w. Operate and release time of the 
design is 7 msec (max.), with drop- 
out adjustable between 10% and 40% 
of pull-in. Meet Mil-R-5757C and 
Mil-R-25018. Babcock Relays, Inc., 
1640 Babcock Ave., Costa Mesa, Calif. 
Circle 203 on Inquiry Card 


TAPE CLIP 


Plastic clip slips smoothly between 
the flanges of reels to hold loose ends 
of magnetic tape securely in place. 
Molded of polystyrene plastic, the 
triangular-shaped accessory is sturdy 
yet flexible and easily clips onto tape 
on reels. All edges are tapered and 
smooth to prevent any possibility of 
scratching the tape. The clip is a 
simple and quick mears of keeping 


tape from tangling or unwinding 


during storage and shipment. Clip 
fits standard quarter-inch recording 
tape on any size reels. Minnesota 
Mining and Manufacturing Co., 900 
Bush Ave., St. Paul 6, Minn. 

Circle 204 on Inquiry Card 
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specify OHMITE 


1. Eleven Standard Models 


EXCLUSIVE! Contact Combinations on New 
Ohmite Relays Are MOLDED* 


Permanence and ease of adjustment of the individual contact springs 
are the result of a revolutionary, new innovation found in two new 
Ohmite Relays—Models TT and TS. This innovation is the unique 
**Molded Module”’* contact spring construction. The “‘module”’ is 
a standard, single-pole, double-throw spring combination molded 
into a single compact assembly. As many as six modules can be 
incorporated into a relay. *(Pat. Applied For) 


QUALITY CONSTRUCTION— All Ohmite relays embody the same 
meticulous engineering, strict quality control, and generous use of 
high quality materials which have made Ohmite componénts the 
standard of the industry. Parts are plated where necessary for 
corrosion resistance. Springs are of nickel-silver or phosphor- 
bronze. Contacts are fine silver. Special contact materials, such as 
silver, tungsten, palladium, or gold alloy, can be supplied. Protec- 
tion against humidity and moisture is paramount and is accom- 
plished in layer-wound coils, through complete sealing with cellu- 
lose-acetate. Relays are available in a wide range of coil operating 
voltages and contact combinations in both AC and DC types. 


65 TYPES IN FOUR STOCK MODELS— For fast service, four 


OHMITE 
Write on company letterhead 


for Catalog and Engineering 
Manual 58, 
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2. Typical Relay Enclosures 


OHMITE MANUFACTURING COMPANY 
3662 Howard Street, 
Skokle, Ilinois 


Relays for 
Reliability 


3. Relays with Special Construction 


models in the Ohmite relay line are carried in stock in 65 types at 
the factory, and by Ohmite Distribytors from coast to coast. 


HERMETICALLY SEALED AND DUST-TIGHT RELAYS— You can 
specify many of the basic Ohmite relays in nonremovable, her- 
metically sealed enclosures for applications requiring complete 
relay protection. These high-quality relays are sealed in seamless 
steel enclosures which are exhausted and filled with dry, inert gas 
under control of Ohmite engineers. Ohmite hermetically sealed 
relays are available with either plug-in or solder terminals. Relays 
are also made with nonremovable dust-tight covers and removable 
dust covers. 


RELAYS WITH SPECIAL CONSTRUCTION— Ohmite relays are 
available with special terminals or special construction, such as 
relays with push-on or screw terminals, relays with binding-post 
terminals. Where quantities warrant, Ohmite will manufacture 
relays made to your specifications. Ohmite can furnish not only 
special terminals, special contact combinations, contact materials, 
and coils but also special enclosures, connectors, impregnation, or 
frames. Ohmite relays can be engineered to meet your special 
pull-in, drop-out, or time-delay requirements. 

For your special or unusual relay applications, let Ohmite’s ex- 
perienced engineers help you work out the best solution. 


RESISTORS 
RHEOSTATS 
R.F. CHOKES 


RELAYS TAP SWITCHES 
TANTALUM CAPACITORS 

VARIABLE TRANSFORMERS 
DIODES 
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UHF BEAM POWER TUBE 
Forced-air-cooled, ultra-high fre- 
quency beam power “Cermolox” tube, 
RCA 7649, is for pulse applications 
under severe shock and vibration. It 
is for use in grid-and-screen-pulsed 
and plate-and-screen pulsed r-f oscil- 


& 


Mts Pe 


lator and amplifier service at fre- 
quencies up through 2000 Mc in com- 
pact airborne, mobile and fixed equip- 
ment. It can be used to drive the RCA- 
7651. When used under continuous 
commercial service conditions as a 
plate-and-screen-pulsed r-f amplifier 
in a cathode-drive circuit at 1215 mc 
with a 10-usec pulse duration and 0.01 
duty factor, it can deliver about 4500 
w of useful power at peak of pulse 
with a driver power output of about 
450 w at peak of pulse. Radio Corp. 
of America, Dept. of Information, 
RCA Bidg., 30 Rockefeller Plaza, New 
York 20, N. Y. 
Circle 205 on Inquiry Card 


“SNAP-IN" CONTACT TOOLS 
New, simplified insertion and re- 
moval tools for the Deutsch “snap-in” 
contact connector line. Featured is 
the replaceable tip which when dam- 
aged or worn, can be removed and re- 
placed at a fraction of the original 
tool cost. The insertion tool inserts 
and locks the “snap-in” contact in a 
positive alignment position — then 
slips back out of the insert hole free 
of the contact wire. The removal 
tool relaxes the contact retention 


“ot 
spring and pushes the contact toward 
the rear of the connector for easy 
removal. Tools are precision made. 
The Deutsch Co., Electronic Com- 
ponents Div., Municipal Airport, 
Banning, Calif. 

Circle 206 on Inquiry Card 


TRIGGERED SPARK GAP 


The triggered spark gap is a 3 or 
more electrode device which can be 
used as a switch for the transfer of 
high energy. It has high unfired im- 
pedance, high voltage holdoff capa- 
bility, low energy trigger require- 


ments, extremely low fired impedance 
and fast follow through after appli- 
cation of the trigger pulse. Ceramic- 
metal triggered gap (TG-88) has a 
static breakdown between main elec- 
trodes of approx. 5300 vde. It can 
be used as a switch by applying any 
voltage from 1000 to 5000 vde from 
the energy storage network to the 
main electrodes and then applying a 
trigger pulse of approx. 5 to 2 kv 
respectively from a pulse transformer 
between the trigger and the adjacent 
electrode. The Bendix Corp., Red 
Bank Div., Route 35, Eatontown, 
N. J. 
Circle 207 on Inquiry Card 


POWER SUPPLY 


New 10,000 vde power supply 
weighs 5% lbs. and provides the gun 
potential to a high persistency dis- 
play tube. It may be used in other 
applications where space and weight 
are prime considerations. Hermeti- 
cally sealed unit is of the unregulated 
transformer-rectifier type and oper- 
ates from a 115 v., 400 cps input. The 
fixed output of 10,000 vdce at 2 ma has 
a ripple voltage of less than 20 v. 
peak to peak. Operating life is rated 


eS 


at a min. of 2000 hrs within a temp. 


range of —54° to +71°C. Desig- 
nated ITT Model P755A, it measures 
4% x 5 2/5 x 6% in. Industrial 
Products Div., ITT, 15191 Bledsoe St., 
San Fernando, Calif. 

Circle 208 on Inquiry Card 


ELECTRONIC INDUSTRIES - 


SWITCHING TRANSISTOR 


Improved internal mesa structure 
assures lower saturation resistance 
and lower intrinsic base resistance of 
the new 2N706B silicon switching 
mesa transistor. The max. collector 
saturation voltage, Vomest, and base 


resistance, r’», of the Motorola 
2N706B are specified at 0.4 v. and 50 
ohms. Storage time is 18n_ sec. 
(typical). Unit is conservatively 
rated for operation at temp. up to 
+175°C and receives an in-process 
high-temp. storage test at a min. of 
300°C. Max. ratings are: Collector- 
base voltage, 25 v.; collector-emitter 
voltage, 20 v.; emitter-base voltage, 
5 v., and 0.3 w dissipation in a 25°C 
amb. Housing is standard TO-18 pack- 
age. Motorola Semiconductor Prod- 
ucts Inc., Technical Information Cen- 
ter, 5005 E. McDowell Rd., Phoenix, 
Ariz. 
Circle 209 on Inquiry Card 


MONITOR /RECEIVER 


Industrial quality monitor/receiver 
for the educational and industrial 
fields features lockable control cover, 
removable speaker enclosure, tape out- 
put jack for recording, on-off pilot 
light, safety glass and picture tube 
sloped 11° to prevent glare, and 15 
foot three wire cord. Audio output 
is 10 w, 30 to 12,000 cps not more 
than +3 db or —6 db with tone con- 
trol set flat. Signal inputs: composite 
video from 0.5 v to 1.5 v peak to peak 


with sync negative. 300 ohm bal- 
anced r-f input. Bandwidth is: video 
response beyond 8 MC; resolution bet- 
ter than 600 lines where video line 
driven. Miratel, Inc., 1080 Dionne 
St., St. Paul, Minn. 

Circle 210 on Inquiry Card 
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ROAST Itt 


® 


TYPE RH RESISTORS 


INHERENT STABILITY 
Assured in a DALOHM RH Resistor 


Even searing heat from a glowing bed of coals 
causes no deviation from the inherent stability 
that is standard in Dalohm resistors. 


Stored on the shelf for months...or placed 
under continuous load ... operating in severe 
environmental, shock, vibration and humidity 


conditions ... Dalohm precision resistors retain 
their stability because it has been “firmly in- 
fixed” by Dalohm design and methods of 
manufacture. 


For all applications demanding resistors that 
meet or surpass MIL specifications, you can 


HIGH POWER © WIRE WOUND © MINIATURE 
DALOHM TYPE RH RESISTORS 


Designed for specific application 
of high power requirements, 
coupled with precision tolerance. 
Mount on chassis for maximum 
-heat dissipation. 


TYPICAL DERATING CURVE 


oS 
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% of rated power 


75 125 175 225 
AMBIENT TEMP.DEG. CENTIGRADE 


275 


depend on Dalohm. 


ie 


Rated at 5, 10, 25, 50, 100 and 250 watts 
Resistance range from 0.1 ohm to 175K 
ohms, depending on type 
Tolerances + 0.05%, + 0.1%, + 
+ 05%, + 1%, + 3% 
Temperature coefficient 20 P.P.M. 
Operating temperature range from 
—55° C. to +275° C. 

Welded construction from terminal to ter- 
minal. 


Ruggedly housed; sealed in silicone and 
inserted in radiator finned aluminum 
housing. 

Smallest in size, ranging from %” x %” 
to 3” x 41,” 

Surpass applicable paragraphs of MiIL-R- 
18546B (Ships). 


0.25%, 


Write for Bulletin R-21, with handy cross-reference file card. 
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\ SPECIAL PROBLEMS? 


You can depend on Dalohm, too, for help 
in solving any special problem in the 
realm of development, engineering, design 
and production. Chances are you can 
find the answer in our standard line of 
precision resistors (wire wound, metal 
film and deposited carbon); trimmer 
potentiometers; resistor networks; collet- 
fitting knobs; and hysteresis motors. If 
not, just outline your specific situation. 


DALE ELECTRONICS, Inc. 


FORMERLY DALE PRODUCTS. Inc 


1304 28th Ave., Columbus, Nebr. 


A DIVISION OF 


INSTRUMENTS, INC. 
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TEST JACKS 


Subminiature test point jacks, 
Tefion - insulated “KWIK - TERM” 
line, offers a variety of subminiature 
stand-off and feed-thru terminals. 
Test jacks are manufactured in both 
lug and turret styles. Each is of- 


fered with reverse mountings. Avail- 
able in colors for color coding. Stand- 
ard contact and terminal material is 
gold flash over silver plated beryllium 
copper. Probe diameter range from 
0.041 to 0.090 inch. Available lengths 
range from 0.120 to 2.500 inch, pin 
diameter from 0.40 to 0.078 inch. 


ALKYD BASES—SOCKETS 


Component bases and sockets mold- 
ed from glass-fiber-reinforced alkyd 
have strength, high are and insula- 
tion resistance, in addition to un- 
usual dimensional stability. The 
alkyd (Plaskon 540) molded parts 


hold their tolerances during rapid 
production cycles. The complete 
series of components is specifically 
designed for plug-in construction. 
Tough, non-interchangeable bases and 
sockets have no molded center bosses 
to break, are available in 20 and 11- 
pin design as well as 7 and 9-pin bases 
and sockets for miniature and sub- 


VIDICON TUBE 


A new vidicon tube sensitive in the 
near ultra-violet region, the ML- 
$522B, has a peak response about 
0.4 wa per uw of radiant energy at a 
wavelength of 4050 angstrom. De- 
signed primarily for special industrial 
and scientific applications, the new 
tube is expected to be especially use- 
ful to operators of closed-circuit 
monitoring systems for observation of 


phenomena in the far-blue region of 
the visible light spectrum. The photo- 
conductive layer and construction per- 
mits televising of underwater scenes 
with high efficiency. Resolution capa- 
bility is 600 lines. It is 6% in. long 
x 1.125 in. in dia. and is interchange- 
able with standard tubes. Both fo- 


Standard pin material is silver-plated 

brass. Terminals are pressed into 

holes. Cannon Electric Co., 3208 

Humboldt St., Los Angeles 31, Calif. 
Circle 211 on Inquiry Card 


Mass. 


miniature circuits. 
Co., 117 N. Main St., Brockton 64E, 


Circle 212 on Inquiry Card 


cusing and deflection are accomplished 
magnetically. The Machlett Labora- 
tories, Inc., 1063 Hope St., Spring- 
dale, Conn. 

Circle 213 on Inquiry Card 


Alden Products 


For HIGHEST ELECTRICAL 
& MECHANICAL Efceceucy! 


F ge : 


P-2406-CCT 
Plug—with Cable 
clamp in top. 


Socket with shallow 
bracket for flush 
mounting. 


HowaRD B. JONES DIVISION 


ARR FASTENER CORP 
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Feeds, stakes and fuses Eyelets in PRINTED CIRCUIT Boards 


WITH 1007 
RELIABILITY 


EDWARD SEGAL 
MODEL NR-ESSM 
automatic eyelet 
attaching machine 


in every environmental test! 


This revolutionary machine, supplied as a complete installation, is 
obsoleting manual eyelet attaching and soldering. Leading manufac- 
turers, in many cases using batteries of them, find Segal’s new Model 
NR-ESSM is a completely dependable automatic method of making 
continuous electrical circuits of the printed elements on opposite sides 
of a board — or a single side if desired. Stakes and fuses 30 eyelets or 
more a minute, top and bottom, with never a reject. 


There are other models for cold staking flat and funnel type eyelets, 
and for feeding and staking tube pins and turret terminals with equal 
reliability. All are highly economical. Segal can improve your eyelet 
attaching production. Write section EI-10, 


Manufacturers of eyeleting machinery, 
ng? special hoppers and feeding devices 
§ 132 LAFAYETTE STREET, NEW YORK 13, N.Y. 
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Creative Microwave Technology (WW 


Published by MICROWAVE AND POWER TUBE DIVISION, RAYTHEON COMPANY, WALTHAM 54, MASS., Vol. 2. No. 4 


RAYTHEON KLYSTRON CLOCKS 62,000 HOURS OF SERVICE 


--tube retired after seven years of continuous operation 


We don't send out 62,000-hour warranties ; 
however, you can expect unusual perform- 
ance from Raytheon klystrons. Take the 
tube cited above -- the QK-531 -- a 6,575- 
6,875 mc reflex klystron which we con- 
servatively warrant for 7,500 hours. As 
the local oscillator in the Houstonia, 
Missouri, link of the Panhandle Eastern 
Pipeline Company's 400-mile microwave 
system, the tube performed a major func- 
tion in relaying up to ten channels of 
information between the Odessa and Boon- 
ville stations. 


How is this kind of performance built 
into a tube? Advanced manufacturing tech- 
niques and rigorous quality control is 
the answer. 


If you need low-power coverage of govern- 
ment, studio link and common carrier 
frequency bands, look into the char- 
acteristics of Raytheon's complete line 
of klystrons. 


Homer Marrs of Motorola presents gold-plated kly- 
stron trophy to F. J. McElhatton, Panhandle East- 
ern Pipeline Co. J. A. Fowler, Supervisor of 
Communications for Panhandle, is at the left. 
Prized klystron, the Raytheon QK-531, performed 
for 62,000 hours. 


QK-531 


The QK-531 is particularly suited for lo- 
cal oscillator service in microwave re- 
ceivers. It is useful, also, as a local 
oscillator in microwave spectrum an- 
alyzers, as a pulse generator for testing 
circuit response and as a frequency modu- 
lated source in microwave relay links. 


Close control of product quality and costs at every 
state of production is responsible, in part, for 
Raytheon's success in meeting industry and gov- 
ernment specifications. Every step of assembly is 
spot checked by inspectors, each with 10 years or 
more experience in microwave tube production. 


You can obtain detailed application information 


Excellence in Electronics 


and special development services by contacting: 


Microwave and Power Tube Division, Raytheon 


Company, Waltham 54, Massachusetts. 


In Canada: 


E. Waterloo, Ontario. 


A LEADER IN CREATIVE MICROWAVE TECHNOLOGY 
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DU MONT 
HIGH FREQUENCY 
and TRAVELING 

WAVE CRT’s 


perspicacious engineer 


*Of acute mental vision or discernment, keen 


Du MONT offers the most complete—yet individually specialized— 


family of cathode-ray tubes available for work in the high to ultrahigh (kilomegacycle) frequency range 
Du Mont has contributed special developments on electrode adjustments, plate mounts, timing marker 
plates, integral mu-metal shields, r-f coaxial connectors, and many other designs specifically oriented to 
the high-frequency field. Only Du Mont can provide such completeness in selection and design 


Shaded areas indicate traveling wave types 


SENSIBILITY USEFUL SCAN USEFUL SCAN 
(V/TRACE WIDTH) (IN.) (TRACE WIDTHS) 


MMNesecssecteee 


T writing speed determined at 25 ua beam current. Tests made 


ou Monr’ on 35 mm Tri-X film, 47 to 1 reduction ratio, f/1.5 lens 
precision electronics is our business 


Write for complete details 
ELECTRONIC TUBE DIVISION 


ALLEN B. DU MONT LABORATORIES, CLIFTON, N. J., 
DIVISIONS OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


Du Mont International Division, 515 Madison Avenue, New York 22, New York 
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Experience is the optimum test 
for Energy Storage Capacitors... 


time-proven Sangamo Type DCM Electrolytic Capacitors 
exceed operating requirements of practically every application 


Sangamo Type DCM 
Electrolytic Capacitors 
are housed in seamless, 
drawn-aluminum con- 
tainers with a molded 
thermosetting plastic top 
that is sealed with a gasket 
to prevent electrolyte 
leakage and contamina- 
tion. Terminal construc- 
tion insures minimum | 
contact resistance in cur- 


Sangamo was the first capacitor manufacturer to produce and 
establish standards in the manufacture of electrolytic energy storage 
capacitors. Since 1949, design and manufacturing techniques have 
been developed to such a scientific degree that Sangamo is still 
regarded as the leader in the field with the Type DCM. The time- 
proven characteristics of the DCM more than meet normal require- 
ments of operating temperature, equivalent series resistance and life 
expectancy. Those techniques mean, too, that maximum capacity 
can be put in the smallest case size consistent with good engineering 
practice and performance reliability. 


Occasionally applications call for energy-storage capacitors to meet 
special requirements — including higher temperature, and higher 
ripple current. Sangamo is uniquely qualified and equipped to engi- 
neer and produce to the most exacting specifications. We would 
appreciate the opportunity of supplying your future needs. 


Complete data on capacitance and voltage combinations on Type 
DCM Capacitors is detailed in Sangamo’s Engineering Catalog 2231. 
Contact your Sangamo Representative, or write us for your copy. 


rent-carrying members. 
Cover design provides an 


adequate safety vent in 
case of heavy overload. 
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: Case dimensions include insulating sleeve. 
Subtract 1/16” from di and 3/8” 
poe os mong overall dimensions of un- $C-60-4 

SANGAMO ELECTRIC COMPANY, Springfield, Illinois 


—designing toward the promise of tomorrow 
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Products 


VARIABLE RESISTORS 


Ingenious switching arrangements 
are possible with a new series of slide 
switch variable resistors, with rat- 
ings up to 6 a, 125 vac. Units are 
based on the Model 2 composition 
variable resistor. This is a % w 
unit, 15/16 in. in diameter with re- 
sistances from 200 ohms to 10 meg- 
ohms, any taper. Switches are avail- 
able in positive or spring return 
styles, sPST to 4 pole, double throw. 


In addition to 6 a ratings, %, 1, and 

3 a ratings can be supplied. For hi- 

fi, stereo, radio, TV and phonograph 

applications. Centralab, The Elec- 

tronics Div. of Globe-Union Inc., 900 

E. Keefe Ave., Milwaukee 1, Wis. 
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COMPONENT-CRYSTAL OVENS 


For computers, test equipment, and 
missile/space service, Models E 1091, 
E 931, and E 109 provide octal or 
eleven-pin base mounting, metal-to- 
glass headers and_ spring-loaded, 
bayonet-slotted covers. Covers can 
also be hermetically sealed. Internal 
component space available on the 
three ovens is 1 in. dia. x 1 in., 1 1/16 
in. x 156 in., and 1 1/16 in. x 2% in. 
respectively. Stability is +1°C in a 


ae 


range of —20°C to 10°C below set- 
ting temp. Maximum power con- 
sumption is 10 w for the larger oven 
and 6 w for the 2 smaller ovens. 
Palmer Instruments, 1017 Mission St., 
So. Pasadena, Calif. 
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POWER SUPPLY 


High voltage ac power supply for 
test applications features over-load 
protection and zero start lock-out re- 
lay as well as input and output 
amperes, output voltage metering. 
Oil immersed high voltage trans- 
former is supplied by a motor-driven 
powerstat. Specs are: rating 35 kva; 


input 220 v., 60 cps, 1 2; Ac output 
0-35,000 v. @ 1.0 a; width 43 in.; 
depth 34 in.; height 61 in. Other 
sizes available up to 50 kva and 100 
kv. Light Electric Corp., 212 Lacka- 
wanna Ave., Newark 4, N. J. 
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solder 
development! 


ALPHA flux-filled washers open a whole new field of 
automatic soldering opportunities! 


with the BEAD CHAIN 


ECONOMICAL 
MULTI-SWAGE 
METHOD 


this 
FREE 
catalog 
can help 
you fo... 


Unique design insures maximum surface -to-surface contact on 
close-fitting parts, complete peripheral fluxing. Produced through 
a special ALPHA process, they provide, for the first time, com- 
pletely new soldering opportunities. 

ALPHA makes a wide range of flux-filled and solid "o 
Request information today! 


When dependability counts! alpha hal 


In Los Angeles, Calif.: 
2343 Saybrook Ave. 
In Chicage, Ill.: 58J met St. 

ALPHALOY Corp., 2250 S. Lumber St. Jersey City 4, N. J. 
Other ALPHA products: 

Core and Solid Wire Solders ¢ Fluxes * High Purity Metals 
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LOWER PRODUCTION COSTS 
on ) Tiny Metal Tubylar Parts 


vage method automatically 
metal tubular part fron 
vith positive tight seams 

red speedily and at 

methods of manufac- 

1, shouldered and made of 


s up to % lengths to 1! 


THE BEAD CHAIN 
MANUFACTURING CO. 


209 Mountain Grove St., Bridgeport, Conn. 
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SATAN LAGER) AERTS 


DESIGNED ESPECIALLY FOR MISSILE CIRCUITRY 
AND MAXIMUM RELIABILITY APPLICATIONS 
The “Golden-D" Cannon Plugs are engineered to 


deliver superior performance in a subminiature 


- size! Supplementing our famous standard 
D-Subminiature line, the ‘‘Golden-D” has these 


new design features: e MONO- 


BLOC INSULATORS e PROBE- 
PROOF CLOSED-ENTRY SOCKET 
CONTACTS e LOW ENGAGE- 
MENT/SEPARATION FORCES e GOLDEN CADMIUM 
SHELL FINISH e MATES WITH ANY CANNON “D" OF 
SAME SIZE AND LAYOUT. Wherever maximum reliability 


is needed in a submini- 
ature multi-contact plug—for both military 
and industrial applications—ask for the new 


| 
I 


“Golden-D"’...another reason why you should con- 
tact the world’s most experienced plug manufac- 
turer for a// your plug requirements. The ‘‘Golden-D" 
is available in four types with a large variety of 
contact layouts. For further information write to: 


CANNON ELECTRIC COMPANY, 3208 Humboldt St., Los Angeles 31, Calif. 


THREE AND ONE-HALF TIMES ACTUAL SIZE. 
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How To Get Things Done 
Better And Faster 


BOARDMASTER VISUAL CONTROL 

ty Gives Graphic Picture — Saves Time, Saves 

Money, Prevents Errors 

Simple to operate—Type or Write on 

Cards, Snap in Grooves 

ve Ideal for Production, Traffic, Inventory, 
Scheduling, Sales, Etc. 

te Made of Metal. Compact and Attractive. 
Over 500,000 in Use. 


rut price $4Q50 with cores 
FREE 24-PAGE BOOKLET NO. Z-40 
Without Obligation 
Write for Your Copy Today 
GRAPHIC SYSTEMS 


Yanceyville, North Carolina 
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Products 
SHAPED BEAM TUBE 


New compact version of the 
CHARACTRON shaped beam tube 
utilizes the aperture selection prin- 
ciple. It is smaller and lighter in 
weight than previous tube designs. 
Type C5G is essentially a highly-re- 
fined cathode-ray tube. An electron 
beam emitted inside the tube floods 
the matrix, a small metal stencil, 
which contains character - shaped 


ae 9 ie 


ee 5 
openings. By electronic control, the 
tube can select and display individual 
characters. These, in turn, can be 
displayed as words at speeds up to 
10,000/min. Stromberg-Carlson Div., 
General Dynamics Corp., Box 2449, 
San Diego 3, Calif. 
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SYNCHRO TRANSMITTER 
UNITS 


New series of synchro transmitter 
units feature a wide selection of in- 
put ratios, high accuracy, and a 
small size. Series PX-1 units supply 
linear or angular position information 
to a remote location from electro- 
mechanical devices such as industrial 
control systems, automatic machinery, 
antenna pedestals, and missile or 
satellite tracking systems. The stand- 
ard 2-speed unit has one synchro 
geared 1:1 and the other geared 36:1 
in relation to the shaft motion to be 


monitored. The 1:1 synchro provides 
the non-ambiguous signal while the 
36:1 synchro provides the high ac- 
curacy signal. System accuracies 
range from 0.05% to 0.01%. Scien- 
tific-Atlanta, Inc., 2162 Piedmont Rd., 
N.E., Atlanta 9, Ga. 
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TRANSISTORIZED 
POWER CONVERTERS 
AND INVERTERS 


When you need something special in the way of small, 
extremely efficient (and possibly peculiarly-shaped) 
power supplies, Spectrol is your source. 


Spectrol’s Transidyne units offer more options, more 
exclusive features. Spectrol engineers will design 

to your specs, including size and shape. You can get these 
rugged converters or inverters with multiple 

outputs, high power ouputs, including sine wave 

...and up to 4 watts/cu. in. output! 


You will find Spectro] uniquely qualified to meet 
your special needs for power sources. 

Transidyne units reflect the same know-how which 
has made Spectrol the leading supplier 

of precision potentiometers and mechanisms. 
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Products 
HIGH VACUUM ION PUMP 


A new line of ultra high vacuum 
ionization pumps contain no moving 
parts, refrigerants, traps, oils nor 
heating elements, can provide cleaner, 
drier and more trouble-free vacuum 
pumping for up to 50,000 hrs. One 
model in the new line is a compact, 
lightweight 6-liter pump that is only 
\% the size of conventional units with 
the same capacity. It pumps at the 


y q 


4 


rate of 6 liters a sec., can achieve 
pressures of less than 10-° mm Hg 
in either metal or glass vacuum sys- 
tems, and can be used concurrently as 
a vacuum gauge. Hughes Vacuum 
Tube Products Div., Marketing Dept., 
2020 Short St., Oceanside, Calif. 


Circle 219 on Inquiry Card 


TO YOUR 


CONSTANT POWER TUBES 


Types 7806 and 7807 are constant 
power tubes. The 7806, plate dissipa- 
tion rating—20,000 w, is a forced air 
cooled, high vacuum power triode (ex- 
ternal plate type). Type 7807 is the 
water cooled version. Characteristics 
are identical. Power output remains 
constant with impedance variations 
found in dielectric and induction heat- 
ing operation. Specs (CCS operation 
as an r-f (30 mc) Class C oscillator) : 
de plate voltage, 12,000 v.; de plate 
current (loaded), 4.5 a; de plate cur- 
rent (unloaded), 0.65 a; de grid cur- 


rent (loaded), 0.9 a; de grid current 
(unloaded), 1.22 a; power input, 54,- 
000 w; plate dissipation, 15,000 w; 
plate power output, 29,000 w; effi- 
ciency, 72.5% and useful power in 
load, 30,000 w. Amperex Electronic 
Corp., Power Tube Div., 230 Duffy 
Ave., Hicksville, L. I., N. Y. 
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ALL Dicits 
CAN BE 
READ FROM 


featuring 
ONE-PLANE PRESENTATIO 
Series 10000 d 


firms throughout 
the world in just a 
few years prove 
unprecedented 
acceptance of 
IEE digital 
readouts. 


QUANTITY PRICES 
ON REQUEST 


Binary-To-Decimal WRITE TODAY FOR 
Decoders Available. compLeTe SPECIFICATIONS 


Representatives in principal cities 
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wuat is /rantidyne® 7 


Transidyne units are solid state devices 
which convert ac or dc input voltages 


TYPICAL PACKAGE CONFIGURATIONS 
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to ac and/or dc outputs of different voltage 
levels or frequencies. Typically, a 
dc input voltage can be converted to 


ac sine wave output voltage having 
a frequency of 2,000 cps. 


Small and lightweight, Transidyne 
equipment completely replaces motor- 
generator and vibrator type devices... 
having greater efficiency. They are used in all 
types of military and commercial 

electronic and electrical devices requiring 
rugged, reliable power supplies. 


Let us quote on your special power 
source requirements. Call your nearest 
Spectrol representative, or write us 
direct. Please address Dept. 44. 
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Unmatched for 


EASY SOLDERING 


Thanks to an exclusive extra solder coating 
applied after the usual tin dipping, Coldite 
70+ Resistors solder readily by any method 
—dip or iron. Leads stay tarnish-free and 
solderable even after months in storage. 


aholfe 70# 


fixed composition RESISTORS 


Unmatched for 


MIL-R-11 APPLICATIONS 


Today’s best looking resistors are every bit 
as good as they look. Going beyond MIL- 
R-1l requirements, Coldite 70+ Resistors 
give important dividends in terms of load 
life, moisture resistance and other important 
characteristics. 


RC-42 
(2-watts) 


GET THEM IN 24 HOURS OR LESS 


... from These Leading Distributors 


BALTIMORE, MD. GLENDALE, CALIF. SCRANTON, PA. 
Kann-Ellert Electronics, Inc. R. V. Weatherford Co. Fred P. Pursell 


BATTLE CREEK, MICH. INDIANAPOLIS, IND. SEATTLE, WASH. 
Electronic Supply Corp. Radio Distributing Co. C & G Electronics Co. 


BINGHAMTON, N. Y. KANSAS CITY, MO. ST. LOUIS, MO. 
Morris Distributing Co., Inc. Burstein-Applebee Co. Interstate Supply Co. 


SYRACUSE, N. Y. 
BIRMINGHAM, ALA. MELBOURNE, FLA. Morris Electronics of Syracuse, Inc. 
MG Electrical Supply Co. Electronic Supply TACOMA. WASH 


— mere MIAMI, FLA. C & G Electronics Co 
if . . 
ieee Gectied Seney Cectrenic Supply WASHINGTON, D. C. 
NEW YORK, N. Y. Electronic Industrial Sales, Inc. 
BROOKLYN, N. Y. Electronic Center, Inc. WATERBURY, CONN. 
Electrical Equipment Corp. Harvey Radio Co. Bond Radio Supply Co. Inc. 
CLEVELAND, OHIO Milo Electronics Corp. 


Pioneer Electronic Supply Co. Sun Radio & Electronics Co., Inc. “Stel tthe ae 


DALLAS, TEXAS PHILADELPHIA, PA. WICHITA, KANS. 

Tekko Almo Radio Co. Interstate Electronic Supply Corp. 
DAYTON, OHIO ROANOKE, VA. WILBRAHAM, MASS. 

Srepco, Inc. Peoples Radio & TV Supply Co. Industrial Components Corp. 
DENVER, COLO. SAN DIEGO, CALIF. WINSTON-SALEM, N. C. 

Denver Electronics Supply Co. Radio Parts Co. Dalton-Hege Radio Supply 


...and G-C / STACKPOLE, TOO!—Attractively packaged by G-C Electronics for service 
replacement uses, Coldite 70* Resistors are also available through over 800 G-C distributors. 
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ADVANCED DESIGN POWER TRANSISTORS FROM CLEVITE 


Three new lines of germanium power transistors by 
Clevite feature new advances in controlled gain spread, 
fully specified collector-to-emitter voltage characteristics 
and low current leakage even at maximum voltages 
and high temperatures. 


The new 8 ampere switching series can be used to 
replace the older, more costly ring-emitter types in 3 to 8 
ampere service. 


The new 25 ampere switching type offers excep- 
tionally low saturation voltage and is available with 
either pin terminals or solder lugs. 


The new Spacesaver design not only affords im- 
portant savings in space and weight, but its significantly 
improved frequency response means higher audio fidelity, 
faster switching and better performance in regulated 


power supply applications. Its low base resistance gives 
lower input impedance for equal power gain and lower 
saturation resistance, resulting in lower “‘switched-on”’ 
voltage drop. Lower cut off current results in better tem- 
perature stability in direct coupled circuits and a higher 
“‘switched-off” impedance. 
CLEVITE NOW OFFERS THESE COMPLETE LINES 
Switching Types Amplifier Types 
5 ampere 2 watt 
8 ampere 
15 ampere 4 watt 
25 ampere 2 watt Spacesaver 
3 ampere Spacesaver 
All Clevite germanium power transistors are designed 
for low thermal resistance, low base input voltage, low 
saturation voltage and superior current gain. 


For latest data and prices or application assistance, write for Bulletin 60... 


A DIVISION OF 


CORPORATION 


Reliability in volume... 


CLEVITE TRANSISTOR 


254 Crescent Street Waltham 54, Mass. Tel: TWinbrook 4-9330 


SPEEDING UP ASSEMBLY LINE WITH 


KLEIN eEvectronic pliers 


LONG NOSE 
PLIERS — 


318-5'4 


Inthe rapidly growing field 
of electronics, there is an 
increasing need for highly 
specialized pliers. While 
you’re using a plier de- 
signed to do a particular 
job, not only is assembly 
speeded up but better per- 
formance is assured. 

Our own engineers, 
working with electronic 
manufacturers, have de- 
veloped many pliers that 

MIDGET serve the specialized needs 
PLIERS of this field. 

On this page are shown 
a few of the many pliers 
available in the complete 
Klein line. 


> 
— WRITE FOR CATALOG 


If you do not have a copy of the new 
Klein Catalog 103A illustrating and 
describing Klein Pliers, write for a copy 
It will be sent without obligation. 


ASK YOUR SUPPLIER 
Foreign Distributor: 
International Standard 
Electric Corp., New York 


224-414 


Mathias WE BY 528s & Sons 


ST McCORMICK ROAD © CHICAGO 45, ILLINOIS 
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UNPRECEDENTED EFFICIENCIES —P=4.,... 
IN HARMONIC GENERATION... r= 


fier. The AccuData III, all-transis- 
torized, can step up low-level signals 
| from a variety of transducers to 10 


DC AMPLIFIER 


Tl kMc 
input @ 
500 mw 


Nine new examples of Microwave 
Associates’ capabilities in the design 
of harmonic generators are available 
now. These models feature exception- 
ally high output power with conver- 
sion losses well below existing devices. 


New designs incorporating solid state 
elements can be used to eliminate 
costly klystrons, DC bias supplies and 
high voltage power supplies. All units 
feature broadband fixed-tune opera- 
tion, filters eliminating unwanted 
harmonics, and _ versatile coaxial, 
waveguide and strip transmission 
line packaging. 


33 kKMc 
output e 
9 to 20 mw 


These models are typical examples of 
our progress to date ... presently 
we are working for even greater effi- 
ciencies and performance. Additional 
models in development converting 1 
watt at 2000 Mc to 100 mw or more, 
at 4000 and 6000 Mc, to be announced 
soon. 


Your specific application problems 
are of prime interest to us. Our Ap- 
plications Engineers would welcome 
the opportunity to design harmonic 
generators to meet your specifica- 
tions. 


SPECIFICATIONS 


0.26 — 0.28 
1.30 — 1.43 

9.0+150Mc 
10.0+ 150Mc; 
11.0+150Mc 
12.0+150Mc 
9.0+100Mc 


10.0+ 100Mc 


11.0+100Mc) 


wy 
o 


BREESE 


OUTPUT 


1.30 — 1.43 
5.22 — 5.72 
18.0+ 300Mc 
20.0+ 300Mc 
22.0+ 300Mc 
24.0+300Mc 
27.0+300Mc 


30.0+ 300Mc 


33.0+300Mc 


Write or call: 


MICROWAVE ASSOCIATES, INC. 


BURLINGTON, MASSACHUSETTS 
Western Union FAX-TWX: Burlington, Mass., 942 « BRowning 2-3000 


Circle 77 on Inquiry Card 


| v. with high accuracy. 


ELECTRONIC INDUSTRIES - 


It has both 
single-ended and differential input 
connections. Max. gain is 34,000; in- 


put impedance is 20 megohms single- 
ended, or 2 megohms differential; out- 
put current is 65 ma at 5 v., or 25 
ma at 10 v. Output impedance is less 
than 0.1 ohms. It is useful in high- 
frequency data handling systems be- 
cause it minimizes the pick-up prob- 
lems associated with long cable runs, 
and ground loops. The 10-v. output 
allows direct connection from trans- 
ducer to a number of output devices, 
such as analog digital converters, 
high-speed oscillographs, etc. Min- 
neapolis-Honeywell, Boston Div., 40 
Life St., Boston 35, Mass. 
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RELAXATION OSCILLATOR 
LAMP 

Model PL-11 is to be used primarily 
as a pilot light for battery powered 
equipment, but could also serve as a 
warning light or signal driven indi- 
cator. Voltage ranges cover 3 to 30 
volts and flash rate from 0.1 to 5 


seconds per flash. Associated duty 
cycle from 5:1 to 250:1. Operable 
from —25° to +50°C. Average bat- 
tery consumption can be as low as % 
milliwatt. Polytronix, P.O. Box 53, 
Manhattan Beach, Calif. 
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RELIABILITY AT ITS ULTIMATE 


Garlock electronic components are your 
assurance of reliable performance in 
missile guidance, fire control, radar, 
television . . . electronic systems that 
operate only as well as the smallest 
component within them. Garlock offers 


ENGINEERED one of the most complete lines of 
engineered electronic components and 
COMP ONENTS materials available from a_ single 
for the Electronics source: 
Chemelec* Standoff & Feed-Thru Insula- 
Indust <i tors are made of Teflont because of its 
exceptional dielectric properties, chem- 
ical inertness, resistance to extreme 
temperatures (—110°F to +500°F). 
The insulators resist severe shock and 
are designed for quick and easy in- 
stallation. They are available in all 
sizes, designs and colors. 
Chemelec Connectors are Teflon-in- 
sulated for outstanding high frequency 
service with plug-in crystal diodes, 
plug-in coils and forms, test probes. 
Once installed, they require no further 
adjustment or hardware. Male and 
female in .040, .050, .064 pin size, 


female also in .080 size. 
Chemelec Insulators Chemelec Connectors 


Chemelec Miniature Tube Sockets are 
specifically designed for use where 
high or low ambient temperatures or 


frequency stability are problems. Body 
insulating material of Teflon and 
Kel-F**; all metal parts are precision 
made and plated to JAN specifica- 
tions. Available in all sizes, types. 


Plastic Stock Shapes and Intricate Parts, 
inserts, thin sections, threaded parts 
and precision tolerances are available. 
Excellent facilities and experience in 

Chemelec Sockets Plastic Shapes and Parts compression and injection molding, 
extruding, machining of Nylon, Teflon, 
Delrint, Kel-F. 


Garlock facilities and personnel are also 
at your disposal for design and de- 
velopment of new electronic products. 


GA RL O C HK 


A complete engineering staff keeps 
abreast of new developments in elec- 
tronics, reviewing latest techniques 
and materials thoroughly before intro- 
ducing them into component products. 


Find out more about what Garlock 
offers. Contact the Garlock Electronic 
Products representative near you. Call 
him, or write for Catalog AD-169, 
Garlock Electronic Products, Garlock 


Inc., Camden 1, New Jersey. 


“Registered Trademark 
**Trademark, Minnesota Mining & Manufacturing 
TDuPont Trademark 
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Latest high-temperature 
capacitor from 
AIRBORNE 
permits continuous 
duty at 7ZOO°F 


an 

x : 
of: 

STYLE A 


E STANDARD SIZES 
rE 4 


© 
-] CEE 
STYLE B 


b— lo 


STYLE C 


PART No. L 


STYLE 


E-8196-1M : 1.50 


A,B 


-2M ; 1.50 


A, B, C 


-3M ; .750 


1.687 A, B,C 


-4M ; 1.625 


2.00 A, B,C 


-5M i 1.625 


2.125 A, B,C 


-6M . 1.625 


2.750 A, B,C 


Designed for integration with 
high-temperature aircraft/missile 
components, this newest addition 
to Airborne’s line of miniaturized 
capacitors offers a working tem- 
perature range of —65 to +700°F— 
without voltage derating and with 
low capacitance variation. 


As a dielectric for this new Air- 
borne capacitor, we use a ribbon 
of thin, pure mica—because mica 
maintains its characteristics at 
temperatures well above 700°F. 
The conductor is aluminum foil, 
and the completed winding is en- 
cased in a stainless steel can for 
maximum corrosion resistance. A 
new copper spray technique has 
also been developed to provide 
high-temperature end connections. 
For:terminals a special ceramic is 
used. These and other refinements 
provide the characteristics listed 
in the column opposite. 


VB DBD FD’ 


If you have requirements in high- 
temperature miniaturized capaci- 
tors, consult Airborne. Besides 
mica construction, we offer metal- 
lized Mylar* and Teflont types— 
noted, as are all Airborne capaci- 
tors, for their electrical and me- 
chanical reliability. Mylar is rec- 
ommended to 300°F; Teflon to 
400°F. Contact any of our offices 
or write for Product Bulletin 
PS-6A. 


STANDARD CHARACTERISTICS— 

AIRBORNE HIGH-TEMPERATURE MICA 

CAPACITORS 

Temperature: -65 to +700°F 

Rated voltage: 300 VDC 

Life: 250 hr. min. @ 340 VDC and 
700°F 

[Capacitance tolerance: 10% Std. 

Dissipation factor @ room temp.: 
10,000 megohm/mfd @ 25°C 

“Du Pont's TM for its polyester film 

{Du Pont’s TM for its tetrafivoroethylene 
resins 

{Closer tolerances on special order 


=— 


Engineered Equipment for Aircraft and Industry 
AIRBORNE ACCESSORIES CORPORATION 
HILLSIDE 5, NEW JERSEY « Offices in Los Angeles and Dallas 
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TIME ANALYZER 


Twenty-channel time analyzer, Sys- 
tem 1500, with optional pulse height 
analysis features 10 usec resolution 
for each channel. As a time analyzer, 
it can be used with any pulsed neu- 
tron source for making decay studies. 
It will make a time analysis of events 


during total interval of 200 usec to 
2 sec. Events counted in 1 of 20 
channels which are opened sequen- 
tially for equal time intervals. As a 
pulse height analyzer, obtains spec- 
trums up to 100 points. Window am- 
plifier selects a 20 v. portion of ap- 
plied input for analysis on 20 one-v. 
channels. A 100-channel analysis is 
made in 5 steps by successively in- 
creasing the window amplifier thres- 
hold level. Threshold control permits 
selection of specific portion of spec- 
trum for more detailed analysis. 
Eldorado Electronics, 2821 10th St., 
Berkeley, Calif. 
Circle 223 on Inquiry Card 


STEREO CONTROLS 


Matched element controls provide 
tracking characteristics for control- 
ling gain of dual-channel sound sys- 
tems. Matched-element controls are 
dual assemblies made up on the basic 
Series 37 or Series 47 Clarostat de- 
signs. Tracking is available to +2 
db with a range of 80 db. Other tol- 


erances include +4 and 6 db tracking 

in 40, 60 and 80 db ranges. The use 

of matched element controls simplifies 

operation of stereo equipment through 

1-knob control of both channels. 

Clarostat Mfg. Co., Inc., Dover, N. H. 
Circle 224 on Inquiry Card 
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- "KEMET" CAPACITORS HELP CONTRIBUTE TO 
THE PERFORMANCE AND RELIABILITY OF THE 


ELECTRONIC INDUSTRIES - 


_ BOEING i! ELECTRICAL CONTROL SYSTEM, 


os 


Boeing 707 commercial jet transport 


Westinghouse Electric Corporation engineers are 
using “Kemet” capacitors in the control for the 
electric power system used on the Boeing 707. 
This most modern a-c electrical power system 
— each system comprised of a generator, 
control panel, voltage regulator and current 
transformer—provides optimum performance 

. simplified control .. . and automatic pro- 
tection so essential in jet transport operation. 

Transistorized control panels utilize static 
components in place of conventional relay 
circuits to provide reliability equal to that of 
the equipment being protected. ‘““Kemet” solid 
tantalum capacitors were specified to help 
achieve this purpose. These extremely rugged 
capacitors insure the reliability required to 


“Kemet” and “Union Carbide” are 
registered trade-marks for products of 


October 1960 


KEMET COMPANY 


A transistorized panel showing position 
of a ‘‘Kemet”’ solid tantalum capacitor 


Uncovered control pa 
with transist red panels 


in position 


minimize maintenance and alterations... the 
small physical size needed to reduce power 
plant bulk ... and the stability of operation 
demanded by the power supply to insure 
maximum efficiency and dependability from 
the associated equipment. These “Kemet” 
capacitors, along with the other components 
of this electrical system, help provide precise 
instrumentation data to the crew and offer in- 
creased safety and comfort to the passengers. 
You can apply the proved reliability and 
performance of “Kemet” capacitors to your 
equipment. For details, write Kemet Com- 
pany, Division of Union Carbide Corporation, 
11901 Madison Avenue, Cleveland 1, Ohio. 


_ UNION 
CARBIDE 
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NEW! SPRAGUE PRS RT ae 


CIRCUITRY 


for digital system design 


LOGILINE circuitry features a 
series of 5 mc/s transistor switch- 
ing circuits in building block 
form. Basically a pulse-level sys- 
tem, LOGILINE circuitry per- 
forms all of the digital functions 
required by computer designers, 
including combinational logic, 
temporary storage, pulse source, 
and pulse amplification. 

Because LOGILINE “building 
blocks” are pre-designed to in- 
corporate standardized switch- 
ing Circuits, you can save many 
hours of valuable design time. 
The basic plug-in feature, which 
has gained wide acceptance 
‘throughout the digital industry, is 
another note-worthy time saver. 


LOGILINE offers designers the flexibility of encapsulated 
packages and the versatility of conventional wiring 
board construction for standard equipment assembly. 


LOGIPAK* encapsulated packages 


e Epoxy encapsulated for protection against severe environmental conditions 
e Smaller in size than standard wiring board assemblies, in keeping with the mod- 
ern trend toward miniaturization e Priced lower than standard assemblies, due 
to simplified production techniques e Transistors are accessible for test or re- 
placement e Pins have standard grid module spacing of 0.1 inch e Standardized 
configuration—ideal for prototype design, equally suitable in final production. 


Logipak series includes: 

1100Z1 Inverter 

1100Z2 Diode 

1100Z3 Complementary Trigger 
2100Z1 Flip-Flop 

2100Z2 Trigger Network 
210024 Shift Register Flip-Flop 


2100Z5 Delay 
3100Z1 Clock 
3100Z2 Pulse Generator 
3100Z3 Pulse Amplifier 
3100Z4 Indicator Driver 


LOGICARD* wiring board cards 


e Epoxy glass etched wiring board and twenty-two pin 
connector in aluminum frame e Designed for insertion 
into pre-wired rack mounted panel e Completely inter- 


changeable with comparable units. 


Logicard series includes: 
1000Z1 Inverter 
1000Z2 Diode 

2000Z1_—s Flip-Flop 
2000Z2 Duval Flip-Flop 
2000Z3 Delay 
*crademark 


2000Z4 


3000Z2 
3000Z3 
300024 


For complete data on LOGILINE cir- 
cuitry, or application assistance on your 
digital design problems, write to Special 
Products Div., Sprague Electric Company, 
233 Marshall St., North Adams, Mass. 
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3-Digit Shift Register 
3000Z1 Clock 

Pulse Amplifier 
Pulse Generator 
Indicator Driver 


SPRAGUE 


THE MARK OF RELIABILITY 


| tivity). 
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Products 


CURRENT PROBE 


The P6016 AC Current Probe and 
Type 131 Amplifier are a current-de- 


| tecting system for use with a wide- 
| band oscilloscope. 


It provides ac- 
curate displays for observation and 
measurement of current waveforms 


| of low amplitude and fast risetime. 


Current range is 1 ma to 10 amps. 
Passband, with a 30 MC oscilloscope, 
is 50 cps to 17 mc. Probe slot is 
placed over conductor and slide closed 


| with thumb—no direct electrical con- 
| nection required. Loading introduced 
| can almost always be disregarded. A 


second system is the P6016 with pas- 
sive termination. Less versatile, it 
provides for observation and mea- 
surement of current waveforms at 
frequencies to 20 Mc (with 30 Mc 


| oscilloscope) and sensitivity of either 


2 or 10 ma/mv (of oscilloscope sensi- 
Tektronix, Inc., P.O. Box 
500, Beaverton, Ore. 

Circle 225 on Inquiry Card 


| DIAL ASSEMBLY 


For use in testing aircraft indi- 
cators, new 360° Dial Assembly for 


| synchros and resolvers mounts on any 
| test panel and accepts the synchro 
| without further fixturing. 


It pro- 
vides inputs to synchro-type indi- 


cators and measures the output posi- 

tion from transmitter-type indica- 

tions. Specifications: O.D., 5 in.; ac- 

curacy, 5 min.; readability, 6 min. 

Theta Instrument Corp., 520 Victor 

Street, Saddle Brook, New Jersey. 
Circle 225 on Inquiry Card 
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FORC 


E WASHERS 


components 


mass 
produced 


Advanced engineering and manufacturing tech- 
niques are your assurance of the highest reliability 
in these mass-produced Lockheed Electronics 
components. 

Lockheed offers its customers years of experience 
as both a major buyer and supplier of components 
as well as the complete resources of the Lockheed 
complex. This experience is coupled with the most 
up-to-date facilities for the manufacture of a vari- 
ety of quality electronic components. Our design 
engineering staff is available to assist you with 
special component problems. 


ONICS 


COMPANY 


For information on Lockheed Electronics, write: 
Marketing Branch — Lockheed Electronics Co. 
Avionics & Industrial Products Division, 
6201 East Randolph Street, 

Los Angeles 22, California 

Or phone: OV 5-7070 
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A Superb New Connector, So Advanced 
it May Rightly Be Called Revolutionary 


MIL-C-26500 (USAF) connectors are a revolutionary 
step forward in the state of the art— bringing true con- 
nector reliability out of the conversation stage into 
practical being. The performance demands of MIL-C- 
26500 (USAF) have taken the conductor industry 
boldly into the design of advanced air, missile and 
space systems for the next decade. 

As a participant in these fields, imagine having for 
your use a connector whose performance is unaffected 
by 1000 hours of 200°C temperature; a connector that 
is altitude-moisture resistant, supporting 1500 volts 
RMS from sea level to 350,000 feet; that is resistant to 
thermal shock of +260°C to —55°C; that is vibration 
resistant during temperature cycling. 

This is the MIL-C-26500 (USAF) connector—and 
it is ready today for your use. It is being produced by 
the AMPHENOL Connector Division of Amphenol-Borg 
Electronics Corporation.* 


*Of importance to manufacturers working to government specifications 
is the fact that Qualification Approval Listing has been extended to 
AMPHENOL under MIL-C-26500 (USAF) on the first production 
connectors in this series. 


MIL-C-26500 (USAF) 
CONNECTORS 
AMPHENOL 48 SERIES 


PERFORMANCE 


. 


Performance not affected by maximum oper- 
ating temperature life of 1000 hours at 
200°C simultaneously conducting current on all 
contacts. 


Performance not affected by thermal shock of 
260°C to — 55°C. 

Supports 1500 volts RMS at high altitudes 
(sea level to 350,000 feet) fully mated. 
Altitude immersion resistant after 10 contact 
removal and insertion cycles on all contacts. 
(Maintains 5000 megohms I.R. after three al- 
titude cycles). 


@ Environmental and electrical integrity is main- 


tained during and after vibration, 0 to 2000 
CPS, 15 g's during exposure to 200°C and 
— 55°C. 


DESIGN 


AmMPHENOL-developed reversion-resistant  sili- 
cone inserts. 

Impact extruded aluminum shells. 

Three coupling designs: Push-Pull, Bayonet and 
Screw type. 

Metal-to-Metal bottoming of mated shells. 
Stress-limited resilient displacement of inserts. 
Face seal, insert rim seal and shell peripheral 
seal (“O" Ring). 

Integral insert and grommet construction. 
Anti-deflection disk. 

Grommet double sealing risers for wire. 
Visual full engagement indicators. 
MIL-C-26636 (USAF) crimp type “Poke Home” 
contacts. 


CONNECTOR DIVISION 
1830 S. 54th Ave., Chicago 50, Ill. 


Amphenol-Borg Electronics Corporation 
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STORAGE OSCILLOSCOPE 


StoreScope®, storage and real time 
oscilloscope, uses basic circuitry and 
chassis of Du Mont’s recently an- 
nounced 401-B—general purpose oscil- 
loscope. A P10 phosphor (scotophor 
of potassium chloride) is used, which 
produces a dark trace on a light back- 
ground. Actual storage time is de- 
termined by both amb. temp. and 


density of recorded trace. Image re- 
tained at line voltage fails. Erasure 
can be accomplished in a max. of 15 
sec. with a recycle every 40 sec. It 
serves as a storage scope for freezing 
recurrent or transient signals, and 
also as a conventional, general pur- 
pose oscilloscope with normal, real 
time signal display and persistence 
somewhat analogous to oscilloscopes 
using a P7 phosphor. Allen B. Du 
Mont Labs Div., Fairchild Camera & 
Instrument Corp., 750 Bloomfield 
Ave., Clifton, N. J. 


Circle 227 on Inquiry Card 
WATER COOLED RECTIFIER 


Series of water cooled, 1000 a. rec- 
tifiers, series ZB, covers a voltage 
range from 50-200 peak inverse volts. 
Water cooling allows very small size 
and the total volume required for 
each device is less than 60 in*. Three 
phase connection provides a current 


rating of 2500 amp. Without parallel- 
ing units and 5000 amp with 6 phase 
connections. Semiconductor Div., 
Sarkes Tarzian Inc., 415 N. College 
Ave., Bloomington, Ind. 
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HYSTERESIS and TORQUE MOTORS 
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PRECISE, RELIABLE, UNATTENDED PERFORMANCE 


For tape and data processing systems — and related applications which require 
unusually high performance and reliability. Single, dual, 3 & 4 speed, ball or sleeve 
bearings, 1/2500 H.P. to 34 H.P., 60 cps, 400 cps and other frequencies . . . many 
alternate specifications to meet your exact needs . . . also miniature hysteresis- 
synchronous and geared-synchronous motors in size 8 through size 18 m This IMC 
line of hysteresis and torque motors features new advances in miniaturization and 
production economy... is also characterized by uniform speed, low noise level, 
and high-starting torque m IMC engineers will work closely with you... help you 
design your equipment or system smaller, better with the motor that completely 
meets your particular requirements m Write for additional technical information to: 


p ry? Cc ciliata tye al 


WESTBURY, | YORK + ED 4-7070/ MAYWOOD, CALIFORNIA - 
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CHART DRIVE 

New Insco Multi-Speed Chart Drive 
now available as accessory for use 
with Leeds & Northrup Speedomax G 
strip chart recorder. Easily field 
mounted in place of standard change 
gears, unit provides dial selection of 
8 different chart speeds while the 


chart is running. rt speed 
changed quickly, change gears elimi- 
nated. Unit provides greater number 
of available chart speeds and wider 
overall ratio than is provided by 
change gears. Allows quick selection 
of proper chart speed to match re- 
quirements of test speed. Savings 
may be realized by dialing a slow 
speed for “monitoring,” then switch- 
ing to faster speed during important 
tests or when the greater resolution 
of faster chart speed is required. Insco 
Co., Div. of Barry Controls Inc., Hol- 
lis St., Groton, Mass. 
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COIL WINDER 


A new Model 505 high speed auto- 
matic bobbin-resistor coil winder de- 
signed for winding relay coils, solen- 
oids, repeater coils, transformer coils 
and resistors. Coil winder speeds are 
variable up to 12,000 RPM, and no 
cams are needed. It winds coil widths 


up to 3 inches, 5 inches O.D. and wire 
sizes from 17 to 50 AWG. It can 
be made for multiple winding with or 
without tail stocks. Elden Manufac- 
turing Corp., 2712 N. Elston Ave., 
Chicago 47. Il. 


Circle 230 on Inquiry Card 
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Whatever the frequency you wish to 
“isolate”, Bulova experience with pro- 
totype and production quantities of 
precision filters assures maximum sen- 
sitivity and stability. The following 
examples show Bulova’s mastery of the 
most difficult problems in high-per- 
formance filter engineering. 

BAND PASS FILTERS — In a band of 30 fil- 
ters, insertion loss variation between 
filters, and over the temperature range 
25° C to 75° C, held to .3db between 
highest and lowest. Part #69-A-RP-183- 
2N (1 thru 30) 

SINGLE SIDE BAND FILTERS —Band ripple 


held to + ‘%4db, both 1 and 3db points defined, over the 
temperature range 0° C to 85° C, and 300 to 2000cps 


ELECTRONIC INDUSTRIES - October 1960 


BULOVA 
PRECISION 
CRYSTAL 
FILTERS 


vibration at 30G level. Part #117B-FC- 
22-4WU 

DISCRIMINATOR~— Center frequency held 
to within 10cps, frequencies equally 
spaced from center, held to 5.4v peak 
+ 5%. Part #186C-TN-22A-WD 
BAND SUPPRESSION FILTERS—2kc wide 
band attenuated 60db, right next to ita 


“pass band held flat to + “db for 150kc. 


Part #158-TF15-6R 

If you’re faced with tough filtering 
problems, need additional information 
or practical application assistance, con- 
tact Bulova for engineering specialists 
to assist in selection of filters best 


suited to your needs. Write Department 1820, Bulova 
Electronics, Woodside 77, N.Y. 
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spring materials... 
precision rolled for 


uniform, predictable SR OR 
performance SCR-60 model is packaged as a di- 


rect replacement for the WE-255A. 
Va - The relay operates as a single-pole, 

Ga single-throw unit with input coil and 
a gf “ output circuit isolation. Output 


ra 


(7 transistors are operated in series or 


Products 


parallel to key circuit loads of up to 
300 vde. Independent isolation of 
transistor inputs provides a variety 
of series or parallel connections. In- 
put current, 10 to 80 ma max., 20 to 
60 nom.; Input resistance, 135 ohms; 
Max. open skt. voltage per dual “con- 
tact” unit, 150 v.; max. safe “con- 
tact” current, 200 ma; Closed circuit 
voltage drop per “Contact,” less than 


Here—from Precision Metals Division of the Hamilton Watch Company—are A'S 5 Saga Sas HOSS Werkang vernge 
‘ . ‘ . : ; bis to ground, 300 v.; Output contact safe 
important new spring materials. Now available in production quantities are flat working voltage to ground, 300 v. 
wire and metal strip of Beryllium Copper, Elinvar, Havar, Stavar, Inconel Extra Rixon Electronics, Inc., 2414 Reedie 


and Age-Hardening Stainless Steel. Dr., Silver Springs, Md. 
Circle 231 on Inquiry Card 


The newly expanded and completely integrated Precision Metals Division is 
producing these spring materials with these unusual advantages: 


FLEXIBLE COAXIAL SECTION 
H " " H 
thicknesses from .010" to .0001 controlled metallurgical properties Pade SU te. Bectade ceaxie! ccstion 


extremely close tolerances excellent surface characteristics is capable of three megawatts peak 
dimensional uniformity : seria | pulse power. Section encompasses vi- 

a ae Wass , get ee +. | bration in three planes from 5 to 500 
In addition, Precision Metals Division will WS Se ae | cycles per second and meets vibration 


also furnish special alloys to your own speci- 
fications in the particular form you require. 
Write today for a copy of facilities booklet 
El-10 or mail your prints for proposal. 


FSA N7/L7T O/N/ 


warcHy company / Precision Metals Division 


: | of MIL-E-5422. Units have a very low 

+4 Lancaster, Pennsylvania | SWR. Coaxial sections use special 

| flanges to reduce r-f leakage. Telerad 

COREY STEEL COMPANY « Chicago, Illinois | ie eee ee 
FAGERSTA STEELS PACIFIC, INC. - Los Angeles, California Circle 232 on inquivy Cond 


Representatives 
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WHERE 


SMALLNESS 


IS 


IMPORTANT 


Designed for use where space is a critical fac- 
tor, this tiny DC 1/10 resistor measures only 
14’”’* in length, and yet its solid ceramic core 
foundation makes it thermally stable, while 
the use of diamond spiralled carbon film as- 
sures higher reliability. Sturdy No. 22 leads 
114” long (plus or minus 1%”) with silver 


Availability: 


Deposited carbon: 
Electra DC 1/10... “R” coated epoxy, 
Electra DCM 1/10... Molded Jacket 


; 


plated compression caps provide the resistor: 
with positive termination. Coated with Elec- 
tra’s “R” Coating to resist moisture, impact 
and high temperatures, it has a resistance 
range of 10 ohms to 300 K, a wattage rating 
of 1/10 watt @ 125° C., and a maximum rated 
voltage of 250 volts. *Actual size: .250”+ 
.010” length; diameter .093”. 


Availability: 


Metal Film: 
Electra MFS 1/10...“R” coated epoxy 
Electra MF 1/10... Molded jacket 


ELECTRA 


ELECTRA MANUFACTURING COMPANY —ELECTRONICS DIVISION—4051 BROADWAY, KANSAS CITY, MISSOURI 
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POTENTIOMETER WINDING! 


We can’t vouch for whistles (despite the number of people 
who cite them as clean), but we can vouch for “pot” windings 
cleaned ultrasonically in an Acoustica Unit. As produced by 
one leading Eastern manufacturer, they are so clean that con- 
tact noise is practically eliminated, rejects are cut to a near- 
vanishing point...and cleaning takes only a sixth of the time 
required by older, less sure hand methods. Although residues 
—varnish, lubricants, dust, fingerprints—are literally and com- 
pletely blasted from the coils by the ultrasonic sound waves, 
even the most delicate wires are unharmed. 


FOR COMPLETE EQUIPMENT DESCRIPTIONS AND AN ANALYSIS OF YOUR CLEANING PROB- 


Acoustica’s fully transisto: 
ized “20-KC” line of ultra- 
sonic cleaning systems brings 
new speed and efficiency to 
your production cleaning 
operations. Available in 
standard sizes from 3 to 6 
gallons; special systems up 
to 500-gallon capacity. (Illus- 
trated: 3-gallon SC-252 Sys- 
tem.) Acoustica also offers a 
complete line of standard 40- 
KC cleaning systems. 


LEMS, WRITE TO ACOUSTICA OR CONTACT YOUR NEAREST ACOUSTICA REPRESENTATIVE. 


ui 
acOoustica 


ACOUSTICA ASSOCIATES, INC. 


10400 Aviation Bivd., Los Angeles 45, Calif. - 600 Old Country Road, Garden City, N.Y. 
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IMPULSE COUNTER 


Miniaturized count control with 
automatic reset is provided by im- 
pulse counter, Type 310, which proves 
a range of 1-120 impulse counts at a 
rate of 500/min. Min. pulse duration 
is 50 msec, and reset time for full 
scale count range is 1/10 sec., with 


min. pointer rebound. It performs 
with 100% counting accuracy. Avail- 
able for 115 v., 50 or 60 CPs, it has 
2 sets of single pole, double throw 
contacts which are rated at 10 a. To 
assure max. setting accuracy, setting 
is by a detented knob and dial. Fea- 
tures include: an impulse’ switch 
which must close and release in order 
to advance 1 count, and the impulse 
motor which includes a hardened steel 
pawl and operates with a_ clock 
escapement principle. Automatic 
Timing & Controls, Inc., King of 
Prussia, Pa. 
Circle 233 on Inquiry Card 


CAPACITORS 

Expanded line of TAN-O-MITE® 
tantalum slug wet electrolytic capa- 
citors include all 3 case sizes (T1, T2, 
T3) specified by MIL-C-3965B, for 
styles CL44 uninsulated, CL45 in- 
sulated. These are “hat-shaped”’ 
capacitors. Also a tubular or straight- 
cylindrical shape equivalent to case 
size T1 in Styles CL64 uninsulated, 


CL65 insulated. All standard MIL 
capacitance and voltages values for 
these case sizes and styles available 
from stock for a total of 79 different 
values in slug capacitors. Ohmite 
Manufacturing Company, 3638 How- 
ard Street, Skokie, Illinois. 
Circle 234 on Inquiry Card 
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TAPCO 


_ ELECTRICAL POWER 
OMPONENTS 


Tapco Group primary and auxiliary electrical available for integration into systems for such 

power systems for space, missile, aircraft and applications. Other available Tapco electrical 

ground power applications are tried and proven. power components include tachometer generators, 

Systems performed under environmental conditions speed sensors, high temperature electromagnets 

including nuclear radiation, high-temperature, _—_and solenoids, nuclear reactor rod drive controls, 

liquid metal vapor, zero-G and vacuum. static inverters, voltage regulators and electronic 
Below are typical TAPCO components now power conversion devices. 


ALTERNATORS 


Among the special purpose rotating machines designed by TAPCO is a 
series of high temperature alternators. These range in capacity from 
a few watts to 15 kw at temperatures up to 1000°F. 

PERFORMANCE DATA: TYPICAL ALTERNATOR—Power Rating: 3 kw, 0.8 pf lagging. 


Ambient Temp.: 700°F. max. Operating Speed: 40,000 rpm. Output: 115v, 2000 cps. 
Inherent Voltage Regulation: +5%. Harmonic Content: 5% total. Efficiency: 85%. i 


High Temperature 
Permanent Magnet Alternator 


Weight: 9 Ibs w/o shaft and bearings. Size: 34¢” OD, 5¥e” long. Special Conditions: a 
Operates in mercury vapor. y 4 


VOLTAGE REGULATION AND SPEED CONTROLS 


Associated with the TAPCO alternator and drive systems are system 
speed and voltage controls for extremely accurate frequency and 
voltage regulation. The unit shown is adaptable to many drive systems. 
PERFORMANCE DATA: TYPICAL SPEED REGULATOR: Frequency Stability: 1 part 
in 100,000 integrated over minimum 1 hour period. Input: 115v, 400 cps. Output: 
0-10v, 400 cps (phase reversing). Feedback: Valve position 0-57.5v, 400 cps. 
Environmental Conditions: —65 to +200°F, 50g shock for 11 millisec., vibration 0.1” 
double amplitude from 3 to 23 cps, 10g from 23 cps to 10 kc. Weight: 10 Ibs. 
Precision Size: 12” x 6” x 5”. 
Speed Regulator 


LIQUID METAL PUMPS 


A rotating permanent magnet driven by an external source induces 
pumping force in the liquid metal within a hermetically sealed system. 
This concept provides operation without friction-producing rotating 
seals and provides exceptional reliability and life. 

PERFORMANCE DATA: TYPICAL ELECTROMAGNETIC PUMP-—Fluid: Sodium. Fluid 


Temperature: 1000°F. Capacity: 20 Ibs/min. Driving Speed: 40,000 rpm. Pressure 


Rise: 3 psi. Weight: 3 Ibs. Size: 24%4” diam. flange bolt circle, ¥2” nominal pipe size. Electromagnetic Sodium Pump 


Tapco Group Export Representative: 


American waren ine. : Mamaroneck, W. 7. TAPCO GROUP 


Advanced engineering projects at TAPCO offer 
excellent career opportunities for qualified 7 

engineers and scientists. Write Personnel TRW Thompson Ramo Wooldridge Inc. 
Director. (A, ep T. £1-1060 « 


CLEVELAND 17, OHIO 


DESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT, MISSILE AND SPACE, ORDNANCE, ELECTRONIC AND NUCLEAR INDUSTRIES 
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New 


FANSTEEL | __[Products 
POWER SUPPLY 
% e 2 e A New line of tiny, lightweight, plug- 


in power supplies actuated by sources 
as small as 1.5 v. penlight cell or a 


‘SOLID TANTALUM CAPACITORS SiiRStnrnnieseocunmecs 


unit is about 1 in. in dia. and slightly 


shorter than a cigarette. Output cur- 
rents range as high as 120 wa. Other 
features include full encapsulation, 
completely isolated input and output, 
silicon rectifiers throughout, 7-pin 
min. plug-in base, and a MIL-ap- 
proved potentiometer. Three models 
cover ranges from 1.5 to 6.0 v. at 4 to 
65 mils input; outputs from 800 to 
20,000 vde in a wide selection of out- 
put-current values. Victory Elec- 
ey tronics, Inc., 50 Bond St., Westbury, 
~ L. I., N. Y. 


Circle 235 on Inquiry Card 


Case Size 5 


.250 .125 

ree eee RESISTOR STANDARDS 

| Coresize7 | 650 | 279 | Resistor standards to measure ultra 
igh is , si rs 

ee eee ee : eye Senge gl apy ge lp ore 


to within 1.0% in 6 values between 
100 megohms and 10 million megohms. 
Laboratory standard resistors in 2 
tolerances with 5 values between 10 


“ 


megohms and 100,000 megohms. Pre- 
cision series are within 10%; the 
exact series within 1.0% of listed 
values. Laboratory standard resistors 
include a temp. curve with each unit. 
Drift is less than —0.2% during the 
1st year. Voltage coefficient is approx. 
—0.0001% per volt; and temp. coeffi- 
cient for high megohm units is approx. 
—0.2%/°F. Mid-Eastern Electronics, 
Inc., 32 Commerce St., Springfield, 
N. J. 
Circle 236 on Inquiry Card 
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New a MORE NEW 
me FANSTEEL > 


ISOLATION TRANSFORMERS S i L j C 0 N t 


Ultrashielded isolation transform- 


ers (hermetically sealed to MIL-T- 
27A specs.—type TF4RXO1YY) sim- \ 
ulate battery operation. They are P 


for extremely critical circuits requir- 
ing ultimate in isolation for power 


9 Amp. 


Type 9A 


12 Amp. 


Type-7B 


20 Amp. 35 Amp. » ; 


Type 6B Type 4B 


pacity coupling between primary and 

secondary windings is less than 0.1 Type 10A Type 8B 
MMFD. (Even this can be reduced by 

optimum circuit design). For this 

purpose shields are _ individually 

terminated to allow max. flexibility. 

United Transformer Corp., 150 Varick 

St., New York 13, N. Y. 


Circle 237 on Inquiry Card 


line equipment. The effective ca- 50 Amp. 70 Amp. ) 


HIGH TORQUE MOTOR 


High torque, low speed Rotorac mo- 
tor with split sec. starting and stop- 
ping characteristics, operates from a 
60 CPB source and can deliver 6 in-Ib Write for latest technical dataran Fansteel Silicon Power Rectifiers. 
of torque at 20 RPM for a 0.75 a, 115 ar 
v input. Other features include 
ability to sustain stall conditions 


~ FANSTEEL 


— ee, bg Wer 


without damage to the motor or the 
mechanism and to accommodate rea- 
sonable adjustments to the speed- 
torque characteristic. Airborne Ac- 
cessories Corp., 1414 Chestnut Ave., 
Hillside 5, N. J. 


Circle 238 on Inquiry Card 
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Look at the specs on this 


brand new UNION 4-PDT-10 amp. relay 


4-pole 10 amp. rating 
Rotary-type armature 
Shock: 50 G 

Vibration: 30 G—2000 cps 


Temperature: —65°C to +125°C 
Contact Rating: 10 amp. 28-Volt DC resistive load 


The new 4-pole, 10 amp. UNION minia- 
ture relay is designed to meet the require- 
ments of Mil-R-6106. It has exceptionally 
sturdy terminals and a very rugged, 
welded metal armature with glass-coated 
metal actuators. It has been designed to 
withstand the toughest environment. 
For example: 

. The balanced, rotary-type armature 
gives maximum resistance to 
severe shock and vibration. 

. The glass-coated cylindrical actu- 
ators provide full width contact drive 
to assure square mating of contact 
surfaces. 

. It has an all-glass header. 


The unique combination of design fea- 
tures in this new UNION 4-pole, 10 amp. 
relay makes it possible to have a power 
relay that is extremely rugged, yet takes 
no more space than the UNION 6-PDT, 
2-amp. relay. It is the smallest 4-pole, 10 
amp. rotary-type relay now available. 


Union Switch & Signal has the manufac- 
turing facilities to immediately handle 
large quantity orders for this addition 
to the fine family of UNION Reliable 
Relays. Call or write today. 


‘Coneens in Pubh-Button Science” 


» 
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UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY — 
PITTSBURGH 18, PENNSYLVANIA 
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Products 


NEUTRON DETECTOR 


A new high-temperature ionization 
chamber for detection of thermal neu- 
trons in the range 2.5 x 10* to 2.5 x 
10” neutrons/cm*/sec. Neutron sen- 
sitivity of the boron-lined tube—Type 
WL7606—is 4.4 x 10-“ a/Roentgen/- 


hr. Gamma sensitivity is 5 x 10-” 
a/Roentgen/hr. Most notable of the 
tube’s properties is the ability to op- 
erate continuously at temperatures up 
to 500°F. The WL 7606 also employs 
guard ring construction to minimize 
signal leakage through insulators and 
is equipped with type HN connectors. 
Westinghouse Electric Corp., P.O. 
Box 284, Elmira, N. Y. 
Circle 239 on Inquiry Card 


QUARTZ TRIMMER 

Miniature high voltage, high temp. 
quartz Sealcap trimmer offers re- 
liability under high temp. operation, 
and other severe environmental con- 
ditions. Model VCJ337 features: 
Capacitance range, 2.0 to 10 pf.; 3000 
vde working voltage; 5000 v. dielec- 
tric strength; 2 x 10° megohms insula- 
tion resistance; operating temp. 
range, —55° to +200°C; temp. co- 
efficient of +50 ppm/°C; Q of 1500 


| 
at 1 McC; Sealcap sealed interior con- 
struction locks out atmospheric effects 
as well as increases insolation resist- 
ance and dielectric strength. JFD 
Electronics Corp., 6101 16th Ave., 
Bklyn. 4, N. Y. 

Circle 240 on Inquiry Card 
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CORES CAN BE SMALLER AND LIGHTER, 
ASSURE LOWER LOSSES, REQUIRE LESS COPPER 


IF MADE OF ARMCO THIN ELECTRICAL STEELS 


ayy 


i ze 


Exceptional magnetic properties and extensive design 
data offer opportunities to improve performance and 
cut cost of magnetic and electronic units for 400 to 
2000 cps and higher frequency service. 

Armco Thin Electrical Steels offer you these advantages be- 
cause they have a unique combination of magnetic and phys- 
ical properties assured by precise processing and control: 
¢ Exceptionally high permeability 

¢ Low hysteresis loss 

¢ High lamination factor 

¢ Minimum interlaminar loss 

¢ Properties fully developed at the mill 


Available in three different grades, Armco Thin Electrical 


Steels enable you to select the material most precisely suited 
to your requirements. 
Armco TRAN-Cor T—A non-oriented grade, available in 7 
and 5 mil thicknesses. 
Armco ORIENTED T—Best permeability, in rolling direc- 
tion, 4, 2, and 1 mil thicknesses. 
Armco ORIENTED TS— Super-oriented with exceptionally 
high permeability, 4 mil thickness. 
Use the properties of Armco Thin Electrical Steels to 
improve performance and reduce both the size and cost of 
your products. Extensive design data is available to help 
you utilize their advantages most effectively. Just write 
Armco Steel Corporation, 1410 Curtis Street, Middletown, 
Ohio, for complete information. 


ARMCO STEEL 


Armco Division * Sheffield Division * The National Supply Company « Armco Drainage & 
Metal Products, Inc. * The Armco International Corporation * Union Wire Rope Corporation 
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| Products 
COMBINATION MATERIALS 
& Combination materials for applica- 


tions requiring the versatility of 
Phenolite laminated plastic or vul- 


canized fibre, bonded to other mate- 
p R - C i S$ | @) N WR- 51 rials. Different combinations can be 


furnished to meet special require- 


ments. For example: Rubber-Pheno- 
3 ; p hA a N T lite combinations — resilience, shock 


e PRECISION COUPLERS 
@ TERMINATIONS 

High Power 

Low Power 

Sliding 
@ ADJUSTABLE SHORTS absorption, or the metal sealing char- 
e TRANSITIONS acteristics of rubber; Phenolite-Fibre 
© SHORTING SWITCHES combination—a Phenolite" core faced 
e CRYSTAL MOUNTS with electrical grade vulcanized abre 

provides arc resistance of vulcanized 

¢ SLOTTED LINES fibre and dimensional stability and 
mechanical strength of phenolic lami- 
nated plastic; Metal-Phenolite com- 
binations—for printed circuits and as 
a ground of electrostatic shielding 
and Vulcanized Fibre-Mylar* which 
e@ ATTENUATORS provides a dielectric strength superior 

Flap f to that of straight vulcanized fibre. 

Variable j ss : Vulcanized Fibre Co., 1060 Beech St., 

Precision ™~ Wilmington 99, Del. 

Direct Reading Circle 256 on Inquiry Card 


Fixed Pad ‘ f MAGNETIC SHIELD 
e ELBOWS and TWISTS y New 18 piece Netic Co-Netic mag- 
e PRESSURE UNITS ” netic shield acts as a divisionary 
e BULKHEAD FLANGES | shield against magnetic effects react- 
| ing on an electron or proton beam be- 
ing conveyed axially through the cen- 
ter of the shield. Alloys are stable 
in vacua. Entire assembly can be 
incorporated in a system that has to 
e VARIABLE SCREW be evacuated. Removable tubulations 
TUNERS extend beyond the perimeter and end 
e FREQUENCY METERS | cap to increase shielding effect in the 
e TEES area of access holes. Unit consists of 
Shunt 
Series 
Magic 


Our WR-51 Test Equipment 
brochure is available on 
request. 


Y Y - 7 - . 
é 1 . . 
Alt LE 4 ce | 3 separate cylindrical enclosures 


spaced % in. apart. Outer shield is 
Netic S3 0.049 in. cadmium iridite 
finish, 2 inner shields are Co-Netic 
AA. Magnetic Shield Div., Perfection 
Mica Co., 1322 N. Elston Ave., Chi- 
cago 22, Ill. 

Circle 257 on Inquiry Card 
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* 
& 


» Bikey 


ALROV OK 


DNIVFAD 


AEROVOX CAPACITORS 


Now get all the advantage fn 

struction in a lightweight, attractive ¢ 

case that offers exceptional humidit 

acteristics and prolonged capacitor 
Exclusive ‘‘Polycap’’ cases 

completely free of overall 

quently no annoying and 

and humps. Uniforn 

faster and 


insertion equipment 


AVAILABLE IN THE FOLLOWING TYPES 


‘ > ‘ > ai S?* 
Qos ad* 


\ Vd \ ye. 
| 1% 


PAPER TUBULARS 161 MYLAR* TUBULARS V161 METALLIZED-PAPER TUBULARS ELECTROLYTIC TUBULARS 
nits with: electrical and per nits for wide applicat , P82927N units in miniature PTT miniature tir anak 


f 
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the big step to religmility bro 
le of cleg@gettic welding. 
ponent p Mig can be 


premefive prov . ace 
ie iy REDUCTION Saab 


PY. ~% * 
Oe 
: . 


ce _. is ’ 


leads, welded and soldered, ea 
magnified 50 diana In the solder joi 
peckamaine is created through plating 
on the surface and through the 


addition of solder. Note the poor conne i 


In the Weldmatic welded joint, youcan — 


see complete fusion of the parent 

metals. This welded joint is stronger than 
the parent metals, has excellent ‘gat 
conductivity, and can be produced 


operator skill. sy 


evaluation... you'll receive the ; 


best in current technical Speer va 
ee 
WELDMATIC DIVISION 


950 Royal Oaks Dr., Monrovia, Calif. 


Products 


| RADAR TEST SETS 


Multipurpose Test Sets for radar 
systems, operate between 2,700 and 
10,500 mc. Each set is a combination 
of power meter, frequency meter, 
spectrum analyzer, signal generator 
and synchroscope. They feature dis- 
play and power spectrum of modu- 


lated and unmodulated r-f signals 
(amplitude, frequency or pulse modu- 
lation) ; field laboratory measurement 
of absolute r-f power levels (+5 dbm 
to +30 dbm); direct reading pre- 
cision frequency meter; internal and 
external pulse; FM and CW outputs; 
synchroscope sweep lengths—5, 20, 
50, 250 and 4,000 usec; single or 
multipurpose group identification and 
decoding. Both units meet MIL-T- 
945A. Polarad Electronics Corp., 
43-20 34th St., Long Island City 1, 
NE. 
Circle 241 on Inquiry Card 


ADJUSTABLE HUB CLAMPS 


Expanded line of Ultra-Precision 
Dynamically Balanced Hub Clamps 
to meet the more exacting require- 
ments of today’s design applications. 
Designed to insure maximum per- 
formance of high speed precision mo- 
tors, synchros, resolvers and instru- 
ment shafts, the clamps are available 


from stock in % in., 3/16 in. and % 
in. shaft sizes. Conforming to MIL 
specifications, the clamps are made 
from heat treated, #416 stainless 
steel. PIC Design Corp., 477 Atlantic 
Ave., East Rockaway, Long Island, 
N. Y. 
Circle 242 on Inquiry Card 
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miniature D POW el 
I STORS 


2 new 60-volt, 2 new 80-volt 
ACTUAL SIZE 


if 


NOW, FROM DELCO RADIO, A COMPLETE LINE OF SMALL, HIGH-POWER TRANSISTORS! 


These four new Delco transistors, plus the 2N1172 40-volt model, 
offer highly reliable operation in a new range of applications where 
space and weight are restricting factors. 


2N1172 | 2N1611 | 2N1612 


Designed primarily for driver applications, Delco’s versatile new 
transistors are also excellent for amplifiers, voltage regulators, 
servo amplifiers, miniature power supplies, ultra-low frequency 
communications, citizens’ radio equipment and other uses where 
substantial power output in a small package (TO 37) is required. 


Special Features of Delco’s Four New Transistors: Two 
100 na gain ranges. Can be used on systems up to 24 volts. Can be 
mounted with the leads up or down with the same low thermal 
resistance of 10° C/W. Dissipation up to 2 watts at a mounting 
0.6 V base temperature of 75°C. 


50/125 


Available in volume production. Write for full engineering data. 


LCO 


NDABILITY 
Newark, New Jersey Santa Monica, California Chicago, lilinois Detroit, Michigan a 
1180 Raymond Blvd. 726 Santa Monica Bivd. 5750 West 51st Street 57 Harper Avenue Di 
Mitchell 2-6165 EXbrook 3-1465 POrtsmouth 7-3500 TRinity 3-6560 ELIABILITY 


Division of General Motors + Kokomo, Indiana 
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REPAIR PRINTED CIRCUITS % 


SELECTIVE 
PLATING 


Fast way to plate sliding 
contacts of printed circuits 
with accurate thicknesses 
of gold or rhodium. 


QUICK, LOW COST SALVAGE and PRODUCTION 


* Reinforce hot-dipped solder. 
* Plate tabs for wear resistance. 
* Correct prototype circuit lines. 
© Gold-plate flexible circuits. 


No Disassembly. No Rewiring. FCO for Descriptive Brochure. 
Precision-plate selected areas rapidly 

without dismantling components. Dalic S C METACHEMICAL, Inc. 
Process accurately controls thickness of 935 East 63rd Street © Cleveland 3, Ohio 
deposits. No immersion tanks. Mobile A Subsidiary of 

equipment takes plating to the job. The Steel Improvement & Forge Co. 


* Repair breaks in continuity. 
© Repair defective electroplating. 


© Build-up circuit contact area 
flush with plastic surface. 


AGENTS 


MARLANE DEVELOPMENT CO., INC. PIDDINGTON & ASSOCIATES LTD. OHIO METACHEMICAL, INC. D & S AVIATION CO., LTD. 
153 East 26th Street 3219 Eost Foothill Blvd. 2742 Second Street 671 Lourentides Bivd. 
Wew York 10, WY. Pasadena, California Cuyohogo Falls, Ohio Pont Viou, Montreal, Quebec 
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MALUIED 


1961 ELECTRONIC 
SUPPLY CATALOG 


572 PAGES « MOST COMPLETE 


BUY AT FACTORY PRICES 


FROM THE WORLD'S LARGEST STOCKS 


ONE ORDER TO ALLIED 
FILLS THE WHOLE BILL 
Have the world’s largest stocks of 
electronic equipment at your com- 
mand. No need to deal with hun- 
dreds of separate factories—one or- 
der to us fills the whole bill. You get 
same day shipment. You buy at fac- 
tory prices. Write today for the FREE 
1961 ALLIED Catalog—your one- 
source electronic supply guide. 


ALLIED RADIO 
100 N. Western Ave., Dept. 18-K 
Chicago 80, Ill. 


———e ae our 40th year 


we specialize in the supply of: 
© Semiconductors e@ Connectors 
© Relays © Capacitors 
© Transformers © Switches 

© Controls @ Resistors 

© Special-Purpose Tubes 

© Test Equipment and Meters 

© Knight-Kit® Instruments 

© Knight® Paging & P.A. Systems 

© Electronic Parts for Every Need 


your dependable 


source for everything 
in electronic supply 
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Products| 


REFLEX KLYSTRONS 


Four new reflex klystrons added to 
family of ceramic Velocitron tubes. 
For local oscillator operation in re- 
ceivers with AFC because of its fre- 
quency control characteristics, Type 
ZV 1011 can operate from 4.0 to 11.0 


3 


KMC at amb. temp. of 250°C. Master 
oscillator and driver tubes, Types ZV 
1010X, ZV 1021X, and ZV 1009X op- 
erate from 950 to 2,800 Mc, 1,000 to 
4,000 mc, and 1,700 to 5,000 mc. Re- 
quiring no cooling, these 4 tube types 
feature max. shock and vibration re- 
sistance, exhibit virtually no micro- 
phonic characteristics, and can be op- 
erated Cw, pulsed, or FM. Polarad 
Electronics Corp., 43-20 34th St., 
Long Island City 1, N. Y. 


Circle 243 on Inquiry Card 


ELECTRONIC CHOPPERS 


Models 50P, 60P, and 70P choppers 
are plug-in versions of the Models 
50, 60, and 70 solder-in types. These 
solid-state choppers alternately con- 
nect and disconnect a load from a 
signal source. They may also be used 
as a demodulator to convert an ac 
signal to de. They are capable of 
linearly switching or chopping volt- 


ages over a wide dynamic range which 
extends down to a fraction of a mv 
and up to 10 v. Solid State Elec- 
tronics Co., 15321 Rayen St., Sepul- 
veda, Calif. 

Circle 244 on Inquiry Card 
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ELECTRONIC INDUSTRIES 


Experlence—the added alloy in A-L Electrical Steels 


Higher permeability values now guaranteed 
for Allegheny Ludlum’s Moly Permalloy 


Means new, consistent and predictable 
magnetic core performance 


Molybdenum Permalloy nickel-iron strip is now available 
from Allegheny Ludlum, with higher guaranteed perme- 
ability values than former typical values. For the buyer, 
this new high quality means greater uniformity . . . more 
consistent and predictable magnetic core performance. 

This higher permeability is the result of Allegheny 
Ludlum’s intensive research on nickel-bearing electrical 
alloys. A similar improvement has been made in AL-4750 
strip steel. A-L continues its research on silicon steels, 


wew 7480 


including Silectron, well-known grain-oriented silicon 
steel, and other magnetic alloys. 

Complete facilities for the fabrication and heat treat- 
ment of laminations are available from Allegheny Ludlum. 
In addition, you can be assured of close gage tolerance, 
uniformity of gage throughout the coil, and minimum 
spread of gage across the coil-width. 

If you have a problem relating to electrical steels, 
laminations or magnetic materials, call A-L. Prompt tech- 
nical assistance will be yours. And write for more in- 
formation on Moly Permalloy. Allegheny Ludlum Steel 
Corporation, Oliver Building, Pittsburgh 22, Pa. 


Address Dept. EI-10 


ALLEGHENY LUDLUM 


STEELMAKERS TO THE ELECTRICAL INDUSTRY 


Export distribution, Electrical Materials: AIRCO INTERNATIONAL INC., NYC 17 
Export distribution, Laminations: AD. AURIEMA, NYC 4 
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“SPOOLY” 
SAYS... 


Products 


Super-Temp Wires 


like t COLD! 


Super-Temp Teflon* wires stay strong q 
and flexible down to minus 90°C. They 
won't crack or shatter under impact. 
They also give continuous service up to 
plus 260°C. Super-Temp offers a com- 
plete line, high speed delivery, and 
one-stop service. 


STEREO PREAMPLIFIER 


Preamplifier, M65, provides the ex- 
tra voltage “boost” and equalization 
needed to operate a magnetic cart- 
ridge with an amplifier originally de- 
signed for a ceramic cartridge. It 
can also be used as a preamplifier for 


Magnet Wire, Airframe Wire, Hook-up Wire 
Coaxial Cables, Miniature & Jumbo Cables, Tapes 
Tefion or Silicone Rubber insulations 


*DUPONT’S TFE RESIN 
oe 


Save Tame «: Super-Temp- 


American Super-Temperature Wires, Inc. 


32W. Canal Street, Winooski, Vermont * UNiversity 2-9636 
General Sales Office: 195 Nassau St., Princeton, N. J. © WAlnut 4-4450 


magnetic cartridges and tape play- 
back heads with standard audio am- 


Free! Send for 1960 plifiers, and can be used as a micro- 


Catalog. 88 pages of 


A Subsidiary ef Hovea Industries, Inc., Wilminaton, Del. 


valuable data. 
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send for this 


Electronics 
Catalog 


you save 50% on Top- Quality 
Test Instruments 


Hi-Fi 


e Ham Gear 


KITS AND WIRED 


for professional and home use 


TEST INSTRUMENTS 

battery eliminators 

battery testers 

bridges, decade boxes 

electronic switch 

flyback tester 

Oscilloscopes 

signal and sweep 
generators 

tube testers 

VTVMS 

VOMS 


CITIZENS BAND 
TRANSCEIVERS 


HI-FI 
stereo and monaural 


preamplifiers 

power amplifiers 
integrated amplifiers 
speaker systems 
HAM GEAR 

cw transmitter 
modulator-driver 
grid dip meter 

code oscillator 


OVER 2 MILLION 
EICO instruments in 
use throughout 

the world. 


LIFETIME service and calibration guarantee. 
IN STOCK at your neighborhood EICO dealer 
Send now for FREE catalog EIN-10 


SFICO 3300 N. Bivd., LLC. 1, NY 


60 ELECTRONI( 


NE TRON 
INSTR. CC INC 
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Yew Accurate and Sensitive 


FLUTTER METER 


Complies with standards set by the Institute of 
Radio Engineers. With Built-in 3 ke Oscillator, 
High-Gain Preamplifier, Limiter, and Filter. 
Ranges: 0.5 to 6 cps; 0.5 to 250 eps; 5 to 250 cps. 
Designed for rapid visual indication of flutter 
and wow produced by magnetic tape recorders 
ond playback equipment, disc recorders and 
reproducers (all speeds), sound film mechan- 
isms and film recorders. 


Flutter and wow readings can be separated by 
o high-pass and low-pass filter. Large, sensi- 
tive 7 inch meter has three scales: 0.3%, 1.0%, 
ond 3.0%, calibrated for flutter and wow 
readings. Accuracy within 2% of full scale 
value, independent of wave-form, amplitude 
veriation, hum, noise, switching surges and 
other extraneous transients. 

CONDENSED SPECIFICATIONS 
input Voltage 0.001 to 100 Volts 
Ranges 0.01 to 3% 
Limiter Range 20 db 
Oscillator (Built-in) 3,000 Cycles 
Net Price $495.00 

Write for complete specifications to Dept. EI: 


AMPLIFIER CORP. of AMERICA 


398 Broadway, New York 13, N.Y 
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phone preamplifier. A rotary switch 
on the preamplifier enables selection 
of any one of these functions: (1) 
Phono, (2) Special, for converting 
from ceramic cartridges to magnetic 
cartridges, (3) Tape, and (4) Micro- 
phone. It has its own power supply, 
and operates from a 117 v. 60 cycle 
power outlet. Dual input and output 
jacks accept standard phono plugs. 
Shure Brothers, Inc., 22 Hartrey 
Ave., Evanston, III. 
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PANEL-MOUNTED FAN 


Panel-mounted fan for installation 
on outside of electronic racks is de- 
signed to pressurize the cabinet with 
air filtered through a permanent, 
washable-type filter. Model 1PB65W 
is easily installed from outside the 
rack and uses a min. of cabinet area. 
Filter also accessible from outside 
and may be serviced without remov- 


ing fan mounting bolts. It moves 
295 cFM and has a ball bearing motor 
which meets Specs CC-M-636A. Lub- 
ricant is a MIL-G-3278 having a 
temp. range of —62°C to +93°C. 
McLean Engineering Laboratories, 
P.O. Box 228, Princeton, N. J. 
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THESE ‘LITTLE GIANTS’ WITHSTAND 
SHOCK AND VIBRATION 


Micro-Miniature Ruggedized Continental Connectors 


¢ Smallest size without sacrificing performance 

e Available with 5, 7, 9, 11, 20, 26, 29, 34 and 44 contacts 

e Reversed guide pin and socket for positive polarization 
¢ Supplied in various molding compounds 

¢ Available with hoods, screwlocks and shells 


Continental Connector’s Series MM22 precision micro- 
miniature connectors simplify interconnection of compact 
sub-assemblies where space limitations demand the 
smallest components and highest reliability. 


ELECTRICAL AND MECHANICAL RATINGS 
Voltage Ratings: Breakdown Recommended Test 
At Sea Level 2400V. RMS 1600V. RMS 
At 70,000 Ft. 650V. RMS 425V. RMS 

Current Rating 

Minimum Creepage Between Contacts 
Minimum Air Space Between Contacts 
Contacts, Center-to-Center 

Pin Diameter 

Solder Cup 
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Technical data sheets on micro-miniature and other 
Continental Connectors are available on request. Specify 
your requirements to Electronic Division, DeJUR- 
AMSCO Corporation, 45-01 Northern Boulevard, Long 
Island City 1, N. Y. (Exclusive Sales Agent.) 


MANUFACTURED BY 
CONTINENTAL CONNECTOR CORPORATION 
AMERICA’S FASTEST GROWING LINE 
OF PRECISION CONNECTORS 
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Gertsch 
Complex Ratio 
Bridge 


-measures both in-phase and quadrature 
voltage ratios - with high accuracy 


This instrument cancels quadrature effects, giving a sharp, true 
null. 


In eliminating quadrature voltage, this Gertsch bridge achieves 
an in-phase ratio accuracy as good as 0.001%. Quadrature voltage 
ratios are read as rectangular coordinates, tangent of phase-shift 
angle, or magnitude of phase-shift angle in degrees directly. 


Write for complete data in Bulletin CRB. 


e SELF-CONTAINED 
PHASE-SENSITIVE DETECTOR 
¢ SIX-PLACE RESOLUTION 
e TWO FREQUENCY RANGES 
—30 TO 1000 CPS 
—50 TO 3000 CPS 


—=beartseh = 


GERTSCH PRODUCTS, Inc. 
3211 South La Cienega Boulevard, Los Angeles 16, California 
UPton 0-2761 — VErmont 9-2201 
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Look to SYVTLLOW for the 


latest developments in— 


SILICON 


New-—low cost 
high power 
SILICON RECTIFIER 


SYNTRON manufactures a complete range of 
power rectifiers from milliamperes to megawatts 
. . » Selenium and Silicon 


Contact your nearest SYNTRON Sales Engineer or 
write for free informative literature. 


SYNTRON RECTIFIER DIVISION 


263 Lexington Ave. Homer City, Penna. 


Sales Engineers in: New York, Chicago, Los Angeles and Canada. Canadian Manufacturing Plant: 
Syntron (Canada) Ltd., Stoney Creek, Ontario. Export Representative: Dage Corporation, 2192 E. 44th 
Street, New York, N. Y. Sales and Engineering Representative: Robert O. Whitesell and Associates, 
6620 East Washington Street, Indianapolis 15, Indiana. Offices in Cleveland, Dayton and Cincinnati. 


162 Circle 106 on Inquiry Card 


ELECTRONIC INDUSTRIES - 


GAUSSMETER 


Direct - reading, transistorized 
gaussmeter, Model 110, measures di- 
rection and magnitude of magnetic 
flux density. The Zero Center Meter 
indicates direction being read and 
does away with the reversing switch. 
The thin wafer of indium arsenide, 


. x r 
a : 


operating on the Hall Effect, makes 
up the sensing element of the instru- 
ment. Material has a temp. coef- 
ficient of 0.1%/°C. The 10 full scale 
ranges are: 1, 3, 10, 30, 100, 300, 1000, 
3000, 10,000 and 30,000 gauss. It op- 
erates on internal mercury batteries. 
Dimensions are: 10% x 4% x 8 in. 
In addition, it has an input connector 
for different types of field probes and 
output jacks for recorder, oscillo- 
scope or other type readout. F. W. 
Bell, Inc., 1356 Norton Ave., Colum- 
bus 12, Ohio. 
Circle 247 on Inquiry Card 


INDICATOR LAMP 


Transistorized filament lamp indi- 
cator, the Minisig R-342, operates di- 
rectly from EECO T-Series digital 
plug-in circuit modules. Unit in- 
cludes a self-contained transistorized 


at —3 v (logical input “1”), and to 
turn the lamp off at —11 v (logical 
input “0”). Idling current is 2 ma 
at —12 v and 2 ma at +12 v. Lamp 
glows brightly when Logic “1” is ap- 
plied. Power drain is 0.65 ma at —2 
v and 42 ma at +12 v. Engineered 
Electronic Co., 1441 E. Chestnut Ave., 
Santa Ana, Calif. 
Circle 248 on Inquiry Card 
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Voliscan juggles 24 aircraft with AMP Programming 


Reliable is the word for Volscan. Designed and built by Avco’s Crosley Division to handle a tough job, it juggles up to 24 
aircraft at the same time—6 inbound and 18 outbound. It’s big, complex and completely trustworthy. It was this need 
for reliability that led Crosley engineers to call out the AMP Universal Patchcord Programming System. Used in the 
Syscom Schedule Correlation Unit AMP Programming shunts such vital data as range, azimuth, slope, level out and no 
passing zones into the computer. There’s a host of unusual features in our Programming Systems that were needed on 
the Volscan—features that can help you, too, make better, safer equipment: universal, or shielded construction, positive 
wiping action between pins and springs, almost unlimited versatility and uniform electrical characteristics to meet the most 
exacting requirements. Our Patchcord Programming Catalog tells the whole story. Send today. 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


AMP products and engineering assistance are available through subsidiary companies in: Australia * Canada « England « France » Germany * Holland « Italy « Japan 
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R.F. Test 
Equipment 


Quantitative Measurements Using 
Sweep Frequency Techniques 


Model 900A—THE MOST VERSATILE 
SWEEP GENERATOR $1,26000 


CENTER FREQUENCY—VHF 0.5 to 400 MC 
UHF 275 to 1000 MCS—SWEEP WIDTH— 
up to 400 MCS—FLATNESS— + 0.5 db over 
widest sweep! 


Model 707—ULTRA FLAT 
SWEEP GENERATOR $79500 


Featuring +5/ 100 db flatness—Plug-in osc. 
heads*; variable sweep rates from 1/min. to 
60/sec.; all electronic sweep fundamental 
frequencies; sweep width min. of 1% to 
120% of C.F. 

*Heads available within the spectrum 2 to 265 MCS 


Models 601 /602—portasie 
GENERAL PURPOSE $295.00 


COVERAGE—Mode!l 601 
—12 to 220 MCS. Model 
602—4 to 112 MCS— 
FLATNESS — +0.5 db 
OUTPUT—up to 2.5 V RMS 
WIDTH-1% to 120% of C.F. 


Model AV-50 
Model FD-30 $250.00 Variable Precision 
High speed DPDT co- Attenuater $150.00 


axial switch permitting Long life rotary 
oscilloscope measure- switches; dual wip- 
ments without calibra- ing silver contacts 
tion—all measure- on “Kel-F" dielec- 
ments referenced con- tric. 0-62.5 db in 
tinuously against stand- Ya db steps; DC to 
ard attenuators. 500 MCS. 


Write for catalog and technical Newsletter series on 
measurements using sweep frequency techniques. 
Prices and data subject to change without notice. 


ELECTRONICS CORPORATION 
industrial Products Division Dept. ITE- 75 
The Jerrold Building, Philadelphia 32, Pa. 


Jerrold Electronics (Canada) Ltd., Toronto 
i Rocke | ional, N.Y. 16, N.Y. 


Export Rep 
Circle 173 on Inquiry Card 
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FUNCTION TESTER 


Go-no-go transponder function 
tester for ground checkout of installed 
transponders, such as the AN/APX- 
44. Model 860A is hand-held near the 
transponder antenna of an aircraft. 
The signal produced, when the unit 


is triggered from within a foot or two 
of the antenna, activates the aircraft 
transponder and the activation of a 
lamp on the portable function tester 
indicates whether the transponder has 
transmitted a responding signal. 
Tester operation provides a check for 
receiver sensitivity and transmitter 
output in addition to a partial check 
of decoder-encoder performance. 
Tester weighs less than 4 lbs., op- 
erates from 4 self-contained standard 
1% v. “D” batteries. Wilcox Electric 
Co., Inc., 14th & Chestnut, Kansas 
City 27, Mo. 
Circle 316 on Inquiry Card 


TUNING FORK MODULE 


Design 056 Tuning Fork Resonator 
is for applications requiring moderate 
accuracy and where space is severely 
limited. Size is % in. dia. x 2% in. 
long. Weight is 0.8 oz. Frequency 
range is 350 cps to 1800 cps directly, 
or any audio frequency by use of di- 
viders or multipliers. Accuracy ca- 
pability is +0.01% over a moderate 
temp. range. Temperature range 


(Stor- 
age) —62° to +125°C. Header is 
hermetic sealed with wire pigtails. 
It can be used alone or with oscil- 
lators, dividers, or multipliers. Gyrex 
Corp., 3003 Pennsylvania Ave., Santa 
Monica, Calif. 
Circle 317 on Inquiry Card 
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MAGNETIC SHIFT REGISTER 


New wafer-like, postage stamp-size 
magnetic shift register elements op- 
erate at an information rate of 100 
KC/sec at a peak shift pulse power 
of only 0.1 w. Similar serial driven, 
gated transfer shift register circuits 


are being designed for use at in- 
formation rates up to 500 Kc. Each 
element stores a single binary bit of 
information, and can be assembled in 
shift register modules up to 10 ele- 
ments/in. All of the components 
within each element are arranged in 
a single plane instead of the conven- 
tional 3-dimensional assembly, per- 
mitting the shifting function to be 
accomplished with a single turn on 
each magnetic core. General Electric 
Co., Heavy Military Electronics Dept., 
Bldg. #3, Court St. Plant, Syracuse, 
ee F 
Circle 318 on Inquiry Card 


CERAMIC CAPACITORS 

Micro- miniature West-Cap “Red 
Head” ceramic capacitors, Type 
RHO5 0.200 x 0.200 x 0.100 and Type 
RHO6 0.300 x 0.300 x 0.100, are com- 
pletely operational during 95% hu- 
midity tests and within specs after 10 
temp. shocks between 0 and +150°C. 
After 1,000 hrs. at 150°C with 200% 
rated voltage applied, the dissipation 
factor is less than 2.5% and the in- 
sulation resistance is greater than 10 


ohms when measured at 25C. For 
high impact applications, they with- 
stand a 5,000g. shock of short dura- 
tion. They operate efficiently at alti- 
tudes exceeding 25 miles. San Fer- 
nando Electric Mfg. Co., 1509 First 
St., San Fernando, Calif. 
Circle 319 on Inquiry Card 
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for the service 
you need... 
or the sizes you want... = 
fi y — 


# 
—. 


You’re sure to find the sizes and types 
you want in Speer’s complete line of 
1/2-, 1- and 2-watt fixed composition 
resistors, which meet or exceed the re- 
quirements of specifications MIL RII and 
RS 172. The fast, efficient service for 
which Speer has gained a wide reputa- 
tion can also help you eliminate costly 
production delays. So next time, specify 
Speer! Speer now offers these new sizes: 


Body Lead 

Speer Type | MIL Style | Rating in watts | Nominal Diameter Nominal Length | Wire Size Nominal Length 
A.W.G. 
SR % RC 20 Ya .138 .390 #20 
SR1 RC 32 1 .225 562 #18 
SR 2 RC 42 2 312 ? #17 


Other Electronics Divisions of Speer Carbon Company ssusses 
en peer Resistor Division 


Onondaga Electronics, Syracuse, N. Y. Speer Carbon Company, Bradford, Pennsylvania 
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ip) 456A AC CURRENT PROBE 
Converts ac current to 


ac voltage directly 
(1 amp = 1 volt) 

for reading on your 
scope or voltmeter 


Just clamp around .S 


and read: 


_— tae pee 


view current on your scope or measure it with a VTVM 


measure small signals dynamically, without clipping leads or circuit loading; 
study diodes at breakdown 


Logic circuits measure ac current in presence of dc current 


Impedance measuring . .with a dual-channel scope, measure current, voltage magnitude; phase angle 


Power measuring with dual-channel scope read current, voltage directly, calculate power 


Frequency counting . . . . use 456A with counter for clip-on frequency access 


And, how about these? . . phase comparisons of ac carrier waveforms; instrument fuse current ratings; 
cable identification, response of magnetic cores; magnetic field sensing; silicon 
rectifier peak currents 


SPECIFICATIONS 


Sensitivity: 1 mv/ma +1% at 1 KC 
Fi +2%, 100 cps to 3 MC 


9 4mMC 
—3 db at 25 cps and above 20 MC 
Maximum input: 1 amp rms; 1.5 amp peak. 
200 ma rms above 5 MC 
imum dc current: Dc up to 0.5 amp has no 
appreciable effect 


available 
PS I Se eS Stn 
Data subject to change without notice 
. F.0.B. Factory 


Just clamp the ® 456A probe around a wire under test and view or read ac 
current directly on an indicating device. Model 456A’s 1 mv to 1 ma unity 
conversion permits direct readings up to 1 ampere rms. The instrument’s 
wide bandwidth permits use with oscilloscopes to view complex current wave- 
forms with rise times to 0.017 usec. No direct circuit connection is required; 
there is no loading, no appreciable impedance change in the circuit under 
test, and the impedance of the test circuit is immaterial. 


HEWLETT-PACKARD COMPANY 
1028B Page Mill Road, Palo Alto, California, U. S. A. 
Cable “HEWPACK” * DAvenport 6-7000 
HEWLETT-PACKARD §&S.A. 
® Rue du Vieux Billard No. 1, Geneva, Switzerland 

Cable “HEWPACKSA” « Tel. No. (022) 26. 43. 36 


® offers almost 400 precision test instruments 


6305, 
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USE THIS FREE READER SERVICE CARD 


Keep up to date—get the facts about the new products and equip- 
ment as they hit the market. ELECTRONIC INDUSTRIES’ adver- 
tisers will be glad to send you complete literature giving specifica- 
tions and data relating to those products advertised in this issue. 
To help you, the new product items, new literature and advertise- 
ments in this issue are numbered consecutively, from the front to 
the back of the book. The extra cards are for the use of your associ- 


ates with whom you share your copy of ELECTRONIC INDUSTRIES. 
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Today For Quick In- 
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ALPHABETICAL LISTING OF 


CIRCLE THE NUMBERS OPPOSITE THE NAMES OF THE 


Acme Slectric 
stabilizers 


Corporation — Voltage 


Acoustica Associates, Inc. — Ultrasonic 
cleaning equipment 

Aerovox Corporation 
pacitors 


Plastic-cased ca- 


Aetua Life Insurance Company—lIndus- 
trial life insurance 

Airborne Accessories Corporation 
Miniaturized high-temperature capaci- 
tor 

Alectric Mfg. Co.—Industrial tube tester 

Allegheny Ludlum Steel Corporation 
Electrical steels 

Allen-Bradley Co.—Discoida! capacitors 

Allen-Bradley Co. 

Allied Radio—Electronic supplies 

Alpha Metals, Inc. 
washers 

American Super-Temperature 
Inc Wires and cable 

AMP Incorporated—Patchcord program- 
ming system 

Amperex Electronic 
power amplifier tetrode 

Ampex Data Products Company 
mentation tape recorder 

Amphenol-Borg Electronics Corp 
nector Div.—MIL-type connect 

Amplifier Corp of America 
meter 


Potentiometers 
Flux-filled solder 


Wires 


Corporation — RF 


Anderson Controls, Inc. 


enoids 


Miniature 


Antenna Systems, In 30-foot para 
ctor antenna 


Arco Electronica, Inc.—-ELMENCO ca- 
pacitor distribution 

Armco Steel Corporation — Electrical 
steels 

Arnold Magnetics Corporation — Tran- 
sistorized power supplies 

Avnet—Connector Distribution 


Barker & Williamson, Inc Circuit 
analysis instruments 

Bead Chain Mfg. Co., The—Tiny metal 
tubular parts 

Beckman Instruments, Inc., Helipot Div. 
—Single-turn potentiometers 

Bendix Corp., The, Red Bank Division, 
Semicenductor Products—Power tran- 
sistors 

Birtcher Corporation, The — Transistor 
radiator 

3liley Electric Co.—Crystal oscillator 

Bomac Laboratories, Inc. — Microwave 
. Amphenol-Borg 

rized precision po- 


Trimpot Div Subminia- 
immer potentiometers 
Bruno-New York, Industries C 
“Pig-tailoring’”’ machine 
Brus! Instruments, Di 
Operations monitors 
h Instruments, Div. of Clevite 
irect writing systems 
p 


ctronics Div recis 
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Burnell & Co., Inc.—Crystal filters 
Bussmann Mfg. Div. McGraw-Edison Co. 
“uses and fuseholders 


Cambridge Thermionic Corporation 
Miniature jacks and plugs 

Cannon Electric Company Subminia- 
ture plugs 

CBS Electronics, Semiconducter Opera- 
tions—High-speed switching transis- 
tors 

Centralab The Electronics Division of 
Globe-Union, I: Ceramic-to-meta! 
seaisa 

Cinch Manufacturir 
ture sockets 


oud-minla- 


Cinema Engineering Microminiatur 
precision wire-woun istors 

Clare & Co., C. P.- 

Cleveland Container Co., The—Lami- 
nated phenolic tubing 


jistribution 


ransistor Div evite Corp 
transistors 
Precision Products C Inc 
omponent 
Company 
Resistance 


Resistors 


Consolidated 
America, Inc 
id 


jated ac m VUCorporation 
f 


onock vavetorn mMachir 


Company 


Continental Connecto 
Miniature connectors 

Continental Electronics ( 
cording and monitor tub 

Corning Glass Works 


rs 


Dage Elect 
hermeti 
Dale Elect 
Dialig 
tors 
Dorsett 


S 


Mont Labora 
ment Sales Dept 

ont de Nemours & ( Inc., 
Freon Products Div FREON 
ing solver 


ries, Allen B., 
Oscilloscope 


Eisler Engineering Co., Inc.—Welders 
an accessories 

Elastic Stop Nut Corporation of America 
—Time delay relays 

Manufacturing Company, Elec- 

tronics Div.—Miniature resistors 

Electro Motive Mfg. Co., Inc., The—Mica 
apacitor 

ESC Electronics Corr Miniature modu- 
lar computer delay lines 


Fairchild Controls Corp., Components 
Division— Potentiometers 

Fansteel Metallugical Corporation—Solid 
tantalum capacitors 

Fansteel Metallurgical Corporation—Sili- 
‘on power rectifiers 

F Capacitors, Inc.—Metallized mir 

re MYLAR capacitors 

Freed Transformer Co., In -Indu 
bridge & megohmmeter 

Fusite Corporation, The — Solid 
hermetic terminals 

FXR, In Slotted sections 

Garlock, Ine., Garlock Electronic 
cts—Electronic components 

General Electronic Co., Receiving Tube 
Division—Ceramic tubes 

Genera! Electric Co., Department—Volt- 
age magnetron 

General Electric Co., Silicone Products 
Dept.—Liquid silicone rubber 

General Motors Corporation, Delce Radio 
I -ower transistors 
eral Products Corporation—Remov- 
abi ontact connector 

Gertsch Products, Inc.—Complex ratio 
bridge 

Grainger, Inc., W. W.—Electric motors 

Graphic Systems—Visual contrel board 


ADVERTISERS IN THIS ISSUE 


ADVERTISERS FROM WHOM YOU DESIRE FURTHER INFORMATION 
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YOUR NAME 


Hughes Vacuum Tube Product v 
Stored energy welding power «+ ply & HOME ADDRESS 
andpiece 
Hughes Vacuum Tube Products Div 
Welding power supply CITY or TOWN 
Hughes Vacuum Tube Product 
Stored energy welding powe 
weld head 


Ideal Precision Meter C Ir >rec 4 ° 

i, Rein Mier to. N ) W Subscription Order 
lilumitronic Engineering Plasti 

IMC i steal 


Magnetics Corp.—-Hystere 
terque motors 


Industrial Electronic Engineers, Inc. 


Inline digital readout devices Please enter a new complimentary subscription 
International Resi ~ ,o.—Submi - 

ture rotary trimmer potentiometer to ELECTRONIC INDUSTRIES 
ITT Industrial Products Di Bar-graph 

wcilloscope 


Company Name: 


Jennings Radio Mfg. Corp.—High volt- 
age vacuum capacitors 
Jerrold Electronics Corporation — RI Name: 
test equipment 
Johnson Co., E. F.—Molded nylon knobs 
and dials Company Address: 
Jones Division, Howard B. Cinch Mfg 
4o.—Plugs and sockets = 
Jones Division, Howard B. Cinch Mfg. City: 
o.—Plugs and sockets 


Position 


Kemet Company, Div. of Union Carbide Specific Products Manufactured 
rp.—Solid tantalum capacitors 


Kester Solder Company Resin-core 
solder 


Klein & ee ee ~- rege ony — Postcard valid 8 weeks only. After that use own letterhead describing item wanted. OCT. 1960 
Arengel Manufacturin 10., c. an 7 . . ° 
a CCC ” Please send me further information on the items | have circled below. 


Kulka Electric Corporation Terminal 


boards 2 . 10 


Le], Inc.—Miniaturized mixer-preampli- 
fiers 

Lenz Electric Manufacturing Co.—High 
oltage lead wire 

Lockheed Electronics Company Elec- 
tronic components 

Light Electric Corp. — Custom ans- 
formers 

Magnetics, Inc.—Tape wound cores 

Manson Laboratories, Inc. Frequency 

standard 

Marconi Instruments—Sweep generator 

McKinstry Metal Works, Inc.—Panel en- 
losures 

Microtran Co.—Transformers 

Microwave Associates, 
generators 


Inc.—Harmonic 


M ller Company, J. W.—Adjustable RF 
oils 


FIRM ADDRESS .. 
CITY OR TOWN 


M nnesota Mining and Manufacturing 
Company, Mincon Div.—Instrumenta- 
tion recorder-reproducer 

Motorola Semiconductor Products, Inc.— 
Power transistors 

Muirhead Instruments, Inc. — Variable 
fregency oscillators 

Non-linear Systems, Inc.—Digital volt- 
meter 


Oak Manufacturing Co.—Stock switches 
Ohmite Manufactring Company—Relays 
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ELECTRON TUBE NEWS 
trom SYLVANIA 


ania adds the advantages of 


“BONDED SHIELD” 


to industrial-military 


CATHODE RAY TUBES 


“i reduces reflecting surfaces 50% Sylvania “Bonded Shield” one-piece design cuts the num- 


ber of reflecting surfaces by 50% —reduces specular images, 


_t Hi scahala increases apparent light transmission and contrast to 
improves image visibility provide improved image readability. ““Bonded Shield” 


—protects against breakage increases strength of tube face. Reduces the danger of 


implosion. It eliminates the need for conventional safety 


—provides wide-angle viewing glass. Brings image display “out-front” for wide-angle 


viewing and simplifies cleaning of the tube face (especially 


— simplifies mounting and styling important in environmentalized “sealed” equipment). 


Bonded Shield” makes practicable reductions in equip- 


Sylvania pioneered the quantity production techniques of | ™ent weight and over-all length. 

laminating “Bonded Shield” —a scratch-resistant, annealed- “Bonded Shield” can serve as a usable writing surface. 
glass safety cap—to the face of television picture tubes. Further, it is possible to permanently etch the bonded 
Drawing upon this vast experience, Sylvania now makes safety cap with a calibrated reference scale, thereby reduc- 
available “Bonded Shield” industrial-military cathode ray ing view-errors caused by parallax. You can find out more 
tubes—screen sizes from 3” to 27’’—on flat and spherical, about these and other “Bonded Shield” advantages from 
rectangular and circular faces. your Sylvania Sales Engineer. 


NEW “BONDED SHIELD” C.R.T.’s 


Sylvania-19ARP4, monitor tube for commercial and 
industrial TV. 19” tube with 114° deflection, it fea- 
tures an over-all length of only 12” including “Bonded 
Shield” safety cap; neck length is 54%”. 19ARP4 is 
available with specially treated cap that can diffuse 
reflections as much as 70%. 


eee 


WEEE — 


Fim 


*Denotes IRE scaie printed on face 


NEW! Sylvania C.R.T.’s feature 


LOW-POWER HEATER-15v c140ma- 


open new design areas for 


battery-powered, portable ’scopes 


Continuing Sylvania research into mod- 
ern materials and techniques has led to 
a remarkable low-power heater-cathode 
assembly. It requires only 1.5V @ 140mA 


make possible a flat, pancake-like heater- 
cathode assembly, only .050” in diameter 
and .011” thick. Extremely low mass min- 
imizes possibility of damage from vibra- 


—less than 6% of the power normally _ tion and shock. 
needed—offering lower tube operating tem- 
peratures and low drain from battery or 


flyback heater supplies. 


Sylvania continues expansion of its line of 
C.R.T.’s utilizing this important heater- 
cathode development. Current examples 
include SC-3016 and -3BMP1. 


Illustration (top) shows compact dimensions 
of new low power heater-cathode assembly 


rdernae Advanced powder metallurgy processes 


KEY CHARACTERISTICS 3BMP1 $C3016 


Heater Ratings 1.5V/140mA 
Anode No. 3 Voltage 6600* 
Anode No. 2 Voltage 2200* 
Anode No. 2 Input 
Anode No. 1 Voltage 
Face Dimension 
Over-all Length 


1.5V/140mA 
— Vde 
2750* Vdc 
— Watts 
1100* Vdc 
1¥ Inches 
6 Inches 


SYLVANIA-3BMP1—a 3”-diameter tube with 
flat, clear faceplate. it offers electrostatic 
focus and deflection, features post-deflection 
acceleration. Available with a wide choice 
of screen phosphors. 


SYLVANIA SC-3016—featuring high deflection 
sensitivity, compact length of only 6”, flat 
circular 14%” face, electrostatic focus and 
deflection. Available with several different 
screen phosphors. 


*Absolute Maximum Ratings 


SYLVANIA-7AUP7 FOR MARINE RADAR 


7’ diameter face—short over-all length for compact designs— 
Ye” diameter neck for reduced deflection power requirements— 
features aluminized screen for image brilliance—electrostatic 
focus, magnetic deflection—utilizes 9-pin miniature basing 
arrangement. 


Virtually all popular C.R.T.’s can be supplied with “Bonded Shield” and/or low power heater-cathode assembly. For further 
information, contact the Sylvania Field Office nearest you. Or, write Electronic Tubes Division, Sylvania Electric Products Inc., 
Dept. J., 1100 Main Street, Buffalo, N.Y. 


SYLVANTA 


subsidiory of GENERAL TELEPHONE & ELECTRONICS ‘sxs) 


Your employees’ retirement dollars 
may be your most productive dollars 


The dollars you put into a pension or profit sharing 
plan for your employees are dollars at work for you. 
Satisfied employees, assured of a secure future, are an 
asset to any business. 

Morale is improved; older employees can be retired; 
younger employees promoted; good workers attracted; 
turnover reduced. But, in addition to providing definite 
* retirement benefits for employees, an A°tna Life Pension 
or Profit Sharing Trust benefits management — and tax 
advantages are realized by both employer and employee. 

As a leader in the field, A2tna Life will tailor-make a 
retirement plan to fit your company’s individual require- 
ments. Advice of our experienced experts is available 
without charge or obligation through your A®tna Life 
office. 
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4=tna Life Pension and Profit 
Sharing Plans work for you! 


Improve morale 

Provide for orderly retirement 
Give basis for promotions 
Reduce turnover 

Strengthen public relations 
Offer tax advantages 


ZETNA LIFE 


INSURANCE COMPANY 
Hartford 15, Connecticut 


Affiliates: Atna Casualty and Surety Company 
Standard Fire Insurance Company 
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INSTRUMENTS 
FOR PRECISION 
CIRCUIT ANALYSIS 


‘Proved in every type of service, these quality 
instruments are used by experts for FCC “‘proof-of- 
performance” tests and supplied as original equip- 
ment with many broadcast station installations. 


Matchmaster. This versatile test equipment com 
bines three instruments in one self-contained unit 
Built-in dummy antenna, standing wave ratio in 
dicator, direct reading RF watt meter. Model 650 
(for 52 ohm tine) and Model 651 (for 73 ohm line) 
ndicate transmitter output power up to 125 watts 
directly. Model 52-500 gives direct readings up to 
600 watts and is designed for permanent connec 


tion into 56 ohm coaxial lines such as RG-8/U MODEL 200 AUDIO OSCILLATOR 
Model 404 Linear Detector. Combined RF detec 


Fr R ) 
tion and audio bridging circuits for use with any equency Range: 30 to 30.000 cycles 


Frequency Response: Better than 
distortion meter. 400 kc to 30 mc range with 20-30 +1 db. 30 to 15,000 cycles with 500 


volt RF carrier Essentially flat frequency response ohm load 

from 20 to 50.000 cps Stability: Better than 1% 
Calibration: +3.0% of scale reading 

Mode! 300 Frequency Meter. Measures audio frequen Voltage Output: 10 volts into 500 ohm 

ies to 30,000 cps in 6 ranges. Integral power load. 


é Se ae 
supply and input level contro! a Less than .2% at 5 volts 


ncy Range: Fundamentals from 
15.000 cycles. Measures Har 
ics to 45,000 cycles MODEL 600 DIP METER 
Sensitivity: .3 volts minimum input 
required for noise and distortior 
measurements Covers 1.75 to 260 mc in 5 bands 
Calibration: Distortion measurements Monitoring jack & B+ OFF switch 


db. Voltage measurements Shaped for use in hard-to-pet-at 
5% of full scale at 1000 cycles ame . 


Residual Distortion : .05%—30—15,006 Sturdy, color coded, plug-in coils 
— color coded. plu C 
Residual Noise: 025% or less RBjpeabte, SUD wmicroamip moter 


Beaver Dam Road, Bristol, Penna. 


Specialists in Designing and building equipment to operating specifications 


B&W also design ond manufacture filters for: ANTENNAS« RADIO INTERFERENCE* RADIO RANGE® UHF ond VHF 
os well os mony special types designed to performance specifications. Available to commercial or military standards. 
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AIR-TIGHT, WATER-TIGHT BLIND FASTENER 


“WELL-NUTS"”’* isolate vibration * space and 
fasten simultaneously ® accept conven- 
tional threaded fasteners ® will not crack 
or mar porcelain or glass. Send for 


literature and samples. NEOPRENE 


*Patented 
THREADED 
STANDARD SIZES BRASS NUT 


Icatatog Number | 6S 10S G-1032 | 10SL | 1/4S D-1420 
|standard Thread | 6-32 | 10-32 [10-32 | 10-32) 1/4-20 | 1/4-20 
Length 7/16” | 33/64" 15/8" 1” 37/64” | 41/64” 


ROCKWELL PRODUCTS CORPORATION 


146 Central Ave., Dept. A, Newark 3, W. J., MArket 3-7650 


Products 


DIGITAL READOUT 


The Series 80000 Digital Display 
displays words backlighted with color. 
It will display words or combinations 
of words and colors on the screen 
either by themselves or as background 
for the word messages. It operates 


on a rear-projection principle. Unit 
contains master condensing lens with 
12 individual positions or lenses. 
When one of the 12 lamps at the rear 
of the unit is lighted, the lamp proj- 
ects the corresponding word or color 
onto the viewing screen at the front 
of the unit. The word message may 
be used by itself, or a colored back- 
ground light may be projected simul- 
taneously to indicate a condition or 
situation. Dimensions are 3 9/32 x 
5% x 11 15/16 in. Industrial Elec- 
tronic Engineers, Inc., 5528 Vineland 
Ave., N. Hollywood, Calif. 
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GM counting system in one 19 in. 
rack mounted unit. The N-250 com- 
prises a Scaler, Ratemeter, and High- 
Voltage Power Supply. Power re- 
quired is 115 v, 60 cps, 20 w. Other 
specs: (Scaler) Sensitivity, —0.25 v 
to —5 v adjustable; Display, Five 1 
in. glow transfer tubes. (Ratemeter) 
Time constants, 0.5, 2, 10, and 40 sec.; 
Accuracy, +2%. Count rate indica- 
tion, by front panel meter, 0-1 ma 
e 


recorder connection and “Howler”; 
Count ranges, 6 count ranges to 100,- 
000 cPM max. Hamner Electronics 
Company, Inc., P.O. Box 531, Prince- 
ton, N. J. 
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UTC miniature, wound core, pulse transformers 
are precision (individually adjusted under test 
conditions), high reliability units, hermetically 
sealed by vacuum molding and suited for service 
from —70° C. to +130° C. Wound core structure 
provides excellent temperature stability (unlike 
ferrite). Designs are high inductance type to pro- 
vide minimum of droop and assure true pulse 
width, as indicated on chart below. If used for 


coupling circuit where minimum rise time 
is important, use next lowest type number. 
Rise time will be that listed for this lower 
type number .. . droop will be that listed 
multiplied by ratio of actual pulse width 
to value listed for this type number. Block- 
ing oscillator data listed is obtained in 
standard test circuits shown. Coupling 
data was obtained with H. P. 212A gen- 
erator (correlated where necessary) and 
source/load impedance shown. 1:1:1 ratio. 


APPROX. DCR, OHMS BLOCKING OSCILLATOR PULSE 


~y, 


Width Rise 
uw Sec. Time Shoot 


124 14 ~=—.05 

Al 48 _—19 

78 =.94 33 
186 2.26 .70 
3.73 44 1.33 
62 73 222 2 


SINS C/O!/ CC CCl O |KO o/Co/Co/ C/o 


% 
Over Droop Back P Width Voits 
% __ Swing u Sec. 


05 
10 
.20 
50 


DEFINITIONS 
Raenee Intersection of leading pulse edge 
with smooth curve approximating top of pulse. 
Pulse width: Microseconds between 50% ampli- 
tude points on leading and trailing pulse edges. 
Rise Time: Microseconds required to increase 
from 10% to 90% amplitude. 
Overshoot: Percentage by which first excursion 
of pulse exceeds 100% amplitude. 
Droop: Percentage reduction from 100% a 
— @ specified time after 100% amplitude 
poin 


Backswing: Negative swing oir trailing edge 
as percentage of 100% amplitude. 


COUPLING CIRCUIT CHARACTERISTICS 


Rise Over “es — 


imp. i, 
Time Shoot out, ohms 


Out 
250 
250 


dveeseoassoee 


Vacuum Tube Type Ratio 1:1:1 
= 


25 2 
18 30 3 
23. 28 65 
15 28 10 


- 
8 


10.2 12 36 3 

145 #175 514 § 

H68 8642.3 521 148 10 
Note: 0 Negli 


~~ 
8 


H-45, 46, 60 thru 68 are 3/8 cube, 1 gram 


AND SPECIAL UNITS 
TO YOUR SPECS 


H-47 thru 52, 9/16 cube 4 grams 


While stock items cover 
low level uses only, most 
of UTC’s production is on 


H-53 thru 57, 5/8 cube 6 grams 


special units to customers’ 
needs, ranging from low 
levels to 10 megawatts. 


Reeves-Hoffman transistorized, proportionally controlled ovens do give 
almost miraculous service—in providing closer frequency control. These 
highly reliable ovens have no mechanical contacts. There are no spark- 
producing gaps. Radio interference is eliminated. Although it is difficult to measure tem- 
perature excursions beyond +.01°C, it is reliably estimated that Reeves-Hoffman ovens 
provide control in the order of +.001°C. If you have a problem involving reliable tempera- 
ture control, contact Reeves-Hoffman for additional information. 


WRITE FOR BULLETIN V1090. 


DIVISION OF 


DYNAMICS CORPORATION OF AMERICA 
” CARLISLE, PENNSYLVANIA 
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Products 


(UW 


REPICON’® REMOVABLE 
CONTACT CONNECTOR 


New from Gen-Pro: Repicon high density 
removable contact connector in single or 
double insert types offers unlimited ap- 
plication in wiring installations. Avail- 
able in 34, 42, 50, 75,81 and 162 contacts. 


REPICON REMOVABLE CONTACTS in 

crimp or solder type afford higher con- 

tact retention ability, lower millivolt drop. 

Usable in various other existing connector yl 

body sizes and configurations. Contacts , 162 CONTACTS 
ordered separately. 


SOCKET CONTACT PIN CONTACT 
Write today for bulletin illustrating 
types in stock with specifications 

GENERAL PRODUCTS CORPORATION 
Over 25 Years of Quality Moiding 

UNION SPRINGS, NEW YORK TWX No. 169 


VACUUM GAUGE 


Addition to line of a mechanical 
diaphragm gauge for measuring total 
pressures of gases from atmosphere 
to 0.2 mm Hg. The GHD-100 is for 
installation directly to a vacuum sys- 
tem and requires no electrical con- 
nections. Its principle of operation is 


the deflection of a thin metal dia- 
phragm by a change in pressure. The 
diaphragm is made of corrugated 
copper-beryllium to add ruggedness 
and longer life. The large, easily- 
read circular scale is calibrated in 
millimeters of mercury. The scale 
has a non-linear calibration which 
spreads the 0.2-20 mm region over 
180° of the circle. Consolidated Vac- 
uum Corp., 1775 Mt. Read Blvd., 
Rochester 3, N. Y. 
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FREQUENCY MONITORS 


Series 4000 precision frequency 
monitors indicate the frequency of a 
400 cps source with an accuracy of 
0.01%. Cabinet, portable and rack- 
mounted -ersions have 4% in., 50 va 
metex iovements and anti-parallax 
mirror scales. Indicating meters have 
8 scale calibrations, each with a 400 
cps center reading: 375-425, 395-405, 


and 399-401 cps. They will also drive 
recorders having an impedance of ap- 
prox. 500 K ohms. Power is 60 cPs, 
or units may be battery operated. 
Airpax Electronics Inc., Seminole 
Div., Ft. Lauderdale, Fla. 
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{Products 
TUNNEL DIODES 


New line of extended-range tunnel 
diodes consists of 14 types—1N2928 
through 1N2934—and contains units 
exhibiting peak currents both above 
and below the 1 to 22 ma range for 
tunnel diodes. Peak currents of the 
new devices range from 470 ua to 
100 ma. Standard units available 
with +10% peak current tolerance 
and “A” versions feature +2% peak 
eurrent tolerance. The extended- 
range tunnel diode series features ex- 
cellent uniformity and stability over 


an operating temperature of range of 
—85°C to +200°C. The units are 
encased in miniature JEDEC TO-18 
packages. Hoffman Electronics Corp., 
3761 South Hill St., Los Angeles, 
Calif. 
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FILM RESISTORS 


One-watt and % w high quality 
film resistors exceed Mil-R-11C and 
match composition resistor costs. The 
units, C-20 and C-32, feature a new 
silicone coating that withstands clean- 
ing solvents used by printed circuit 
manufacturers. Typical operating 
characteristics: Derating, full load at 
70°C amb. to zero power at 150°C; 
load life, change in resistance of 1 to 
1%% after 1,000 hrs. at 70°C; mois- 
ture resistance, change in ohmic value 
of 0.3%; temp. coefficient, +150ppm/- 


°C between —55°C and 150°C; noise, 
0.1 uv/v. of applied signal. Resistance 
ranges are 56 ohms to 150K ohms for 
the C-20 and 56 ohms to 470K ohms 
for the C-32. Corning Glass Works, 
Corning, N. Y. 
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COMPRESSED GAIN 
AMPLIFIER 


Compressed Gain Amplifier, Model 
110, converts input voltage variations 
into decibel variations. Operating 
from 10 Kc to 50 mc it has a vir- 
tually linear transfer characteristic. 
It is used to measure the attenuation 
performance of crystal filters, tuned 
amplifiers, and other frequency selec- 
tive devices. Front panel control per- 
mits selection of either 60 db or 80 
db compression. Dec voltage output 
from the amplifier allows connection 
to an oscilloscope or VTVM. Features 
include a front panel overload indi- 
cator. Specs are: Input voltage for 
full compression: range A, 0.5 v. 
RMS; Range B, 0.1 v. RMS; Input im- 


pedance: 500K ohms in parallel with 
20 mmf; Power requirements: +250 
vde @ 110 ma; filament 6.3 vac 
@ 3 a. Hermes Electronics Co., 75 
Cambridge Pkwy., Cambridge 42, 
Mass. 
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= Inductance, 
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Using INCREDUCTOR 
Controllable Inductors 


Send for this “zee SAMPLE FOLDER... 


The inductance of a signal winding is electrically 
varied by changing the current through a separate 
control winding—with no moving parts. 


| Contains 25 different test samples of 


| high-dielectric Insulating Tubing & Sleeving 
TYPICAL APPLICATIONS | 


@ Automaticcontrolofamplitude, frequency or phase 
@ Compressor circuits @ Modulation 

@ Remote control e@ Resonant circuit tuning 

@ Switching circuits @ Variable Filters 

@ Wide range, sweep frequency generators 

@ Antenna tuning @ Transmitter control 


Audio to UHF units are available from stock. 


Includes samples and descriptions of: Varglas 
Silicone @ Permafil-lmpregnated Varglas Tub- 
ing @ Varglas Tubing and Sleeving @ Varglas 
Non-Fray Sleeving @ Varflo Tubing and Sleev- 
ing @ Varflex Cotton Tubing and Sleeving © 
Syntholvar Extruded Tubing. 


Write today! 


VARFLEX CORPORATION 


506 W. Court St. Rome, N.Y. 
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We invite you to write for our periodic 
technical bulletin, INCREDUCTOR NOTES. 


Magnetic Components Department 
TRAK ELECTRONICS COMPANY 
Div. of CGS Laboratories, Inc. 

51 Danbury Road 


TRAK 
Wilton, Connecticut 
GAME UTM «Phone: POrter 2-552! 
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30 AMP “ROCK-TOP” 
TRINISTOR' CONTROLLED 
RECTIFIER 


PROVIDES MULTI-FUNCTIONAL CONTROL OF CURRENTS AND VOLTAGES 
WITH FAST SWITCHING TIME AND RESPONSE RATE 


New Westinghouse Trinistor ‘‘Rock-Top”’ construction provides high reliability, 

low maintenance, and positive protection against arcing at high voltages. 

Design engineers will find the improved electrical characteristics, listed below, 
can be used to advantage in a wide range of new control and switching applications. 


Lower Thermal Impedance 

Switching time 600 millimicroseconds 

Efficiencies in excess of 95% 

Simplifies circuitry 

Lower forward drop than thyratrons 

Minimum noise levels 

Parameters ideally suited for high-speed static switch functions 
Peak reverse voltage 60-360 volts 


For full information or engineering assistance, 
contact your local Westinghouse representative, or write: 
Westinghouse Electric Corporation, Semiconductor Dept., Youngwood, Pa. 


INDUSTRIAL, MILITARY, AND COMMERCIAL APPLICATIONS INCLUDE: 
CONVERTERS / VARIABLE FREQUENCY CONTROLS / MOTOR CONTROL / 
VOLTAGE REGULATION / REPLACEMENT OF MAGNETIC AMPLIFIERS / HIGH 
POWER MODULATION / INVERTERS / REPLACEMENT OF THYRATRONS 


SC-4111A You can be sure...if its Westinghouse 
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Synthane 


makes 
laminated 


and fabricates 
plastics 


Why “do-it-yourself” fabrication seldom pays 


inated plastics from us and have us 


This is a “long length” saw, especially 
built to cut sheets of Synthane lam- 
inated plastics of over 25 feet in length. 

It’ is extremely improbable that 
you would ever have sufficient work 
to make the purchase of such a 
machine profitable. Yet the long 
length saw is only one of hundreds 
of unusual machines necessary for 


fast, accurate, economical fabrication 
of laminates. 

Without the advantage of special 
machines and tools, and faced with 
the possibility of errors, waste, delays, 
mistakes in tolerances or dimensions 
—at your expense—you may come to 
the same conclusion as have nearly 
all of our customers—buy your lam- 


You furnish the print—we’ll furnish the part 


Circle 120 on Inquiry Card 


ELECTRONIC INDUSTRIES - 


fabricate them for you. Call any of 
our representatives—located in all 
principal cities—for a quotation or 
write to Synthane Corporation, 11 


River Road, Oaks, Pa. 


CORPORATION OAKS, PENNA. 


Sheets « Rods « Tubes « Fabricated Parts 
Molded-laminated *« Moided-macerated 
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WASHINGTON 


FINAL PERIOD—The Office of Civil & Defense 
Mobilization has culminated the long-discussed pro- 
posal to solve the FCC’s television frequency alloca- 
tion problem with a flat “No.” The problem con- 
cerned having either a 50-channel VHF system or 
30 contiguous VHF channels by “trading” space in 
the present ultra-high frequency TV channels with 
the government in return for very high frequency 
space now used for government purposes. The OCDM 
in its response to the Commission, developed after 
extensive preparation and study with interested gov- 
ernment agencies, particularly the Department of 
Defense, was that the risks of either of the two FCC 
plans “are too great to be accepted in today’s inter- 
national climate.” 


HURTS NATIONAL SECURITY—In a letter to 
FCC Chairman Frederick W. Ford, OCDM Director 
Leo A. Hoegh emphasized: “It is the position of 
the Department of Defense, joined by OCDM, that 
neither of the Commission’s plans could be imple- 
mented without weakening, to an unacceptable de- 
gree, our ability to maintain our national defense 
security.” The FCC proposals would involve dis- 
location of the primary tactical communication band 
which is heavily relied upon by the United States 
military forces and by NATO and SEATO. 


HUGE EXPENDITURE—The relocation of military 
operations elsewhere in the spectrum could not be 
implemented without expenditure by the U. S. gov- 
ernment agencies of in excess of $5,000,000,000 for 
military operations alone, OCDM stated to the FCC. 
Both the U. S. military services and the allied NATO 
and SEATO forces have developed a significant de- 
gree of international standardization in the success- 
ful military use of frequencies in the affected parts 
of the spectrum. Neither of the FCC’s plans could 
be effectuated without a major research and devel- 
opment effort. This would mean curtailment of cur- 
rent defense and space programs and diversion of 
research talent and industrial production from vital 
weapons systems. 


RECONSIDERATION ASKED—The Microwave Sec- 
tion of the Electronic Industries Association re- 
cently advised the FCC that it feels the Commission 
“erred in adopting stricter interim technical stand- 
ards than required to regulate the contemplated 
expansion of private microwave within the existing 
allocation structure.” It asked the FCC to amend 
its recent order adopting interim technical stand- 
ards for private microwave systems in several re- 
spects. The Commission’s proposals would work 
severe economic burdens on the private microwave 
industry in the redesigning and production of equip- 
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News Letter 


ment to comply with the new standards to be effec- 
tive Jan. 1, 1961. 


CONELRAD CONTINUITY—A 19-page “continuity 
of service” plan will enable the President and other 
top government officials to communicate over the 
nationwide commercial broadcasting networks with 
the public in the time of an enemy attack. This plan 
has been formulated by the National Industry Aa- 
visory Committee and approved by the FCC with 
the concurrence of the Secretary of Defense and the 
Director of the Office of Civil & Defense Mobiliza- 
tion. The Industry Advisory Committee embraced 
the domestic and international communications sys- 
tems, aeronautical communications, broadcasting, 
consulting engineers, the electronics industry, ex- 
perimental radio, industrial communications, land 
transportation, amateur and citizens radio, and pub- 
lic safety services. 


FEEDER CIRCUITS—The Conelrad “continuity of 
service” plan provides that “basic feeder circuits” 
for the nationwide radio broadcasting networks, to 
carry government messages and news programs in 
an attack emergency, will be provided by “one or 
more of the following means as a backup to normal 
network landline facilities’”—industrial radio micro- 
wave grid networks, multiplexed FM off-the-air re- 
lays, Bell System “express routes,” and regional or 
state intercity remote pickup broadcast intercom- 
munication networks. 
National Press Building ROLAND C. DAVIES 
Washington 4 


GLOBAL NETWORK—A three-phase program has 
been initiated for an improved Global Weather Com- 
munications Network to encircle the Northern and 
Southern hemispheres. Consisting of an unbroken 
chain of point-to-point radio teletypewriter and land- 
line teletypewriter circuits, the network, under the 
auspices of the World Meteorological Organization 
of the U.N., would provide a regular exchange of 
weather information on a coordinated basis. 


DOD TRANSFER— Overall Systems Management of 
COURIER and ADVENT Communications Satellite 
Projects totaling $197 million from ARPA to Dept. 
of Army in accord with Secy. of Defense decision. 
COURIER, an experimental R&D vehicle, is designed 
to provide a delayed repeater satellite at a 650-mile 
altitude, near-equatorial orbit, whereas ADVENT’s 
objective is to conduct necessary R&D to demon- 
strate feasibility of a microwave communications 
satellite in a 24-hour equatorial synchronous orbit 
at a height of 22,300 statute miles. 


NEW . ...FROM ESC 


MiNIATURE 
MODUIAR, COMPUTER. 
DELAY LINES 


... designed for printed board mounting 


ms As a group these miniature, modular, lumped constant 
painter” amy ‘ Size = delay lines constitute an adjustable delay line. They 
15-89 100 musec. hl" xi" x 35%" — ~| offer great flexibility in design by providing adjustable 
. = “ delays ranging from 5 musec. to 335 musec. or greater, 

— oaannan so %" x "fe" X 3% -*F if additional units are employed. 


20, 10, 10, 5 musec. Ye" x Yo" x3%" | Impedance — 93 ohms with a maximum pulse atten- 


50 musec. 3h" x y," x 256" uation of .6 db and pulse rise time of 30 musec. 
(mazx.) for any module. 


20, 20 musec. ey" x Yo" x 20” 


10, 5 musec. %y"” x Yo" x Be" 


Modules with variations of rise time, delay or im- 
pedance can be supplied upon request. 


WRITE TODAY FOR COMPLETE TECHNICAL DATA. 


exceptional employment opportunities for engineers experienced 
in computer components... excellent profit-sharing plan. 


ELECTRONICS CORP. 53 Bergen Boulevard, Palisades Park, New Jersey 
{ t y € °« Va ¥y network e« Lontini yY Varia sel ay ¢ Step variat aelay 
mbiles 
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international 


Electronic Sources 


Up-to-the-minute abstracts of articles appearing in 


the leading foreign electronic engineering journals 


> 
mart 
CIRCUITS 


Amplitude-Stable Oscillators with AGC. A. A. 
Lvovich. ‘“‘Radiotek,”” 15, No. 4, 1960. 4 pp. 
Amplitude-stabilized signal sources are neces- 
sary in many technical applications of radio 
electronics and communications. The article 
deals with some of the amplitude stabilization 
characteristics of low-power, high frequency 
vacuum-tube oscillators (self-esciting and in- 
dependently excited), whose output voltage 
of a non-linear device such as a diode or a 
triode. Merits of several voltage reference 
techniques are analyzed and _ evaluated. 
(U.S.S.R.) 


Synthesis of Electronic Filters Based on 
Working Parameters and Using Zolotarev’s 
Ratio of Two Polynomials. A. F. Ufelman. 
“Radiotek,” 15, No. 5, 1960. 9 pp. A method 
for filter design with an application of iso- 
extreme functions of Zolotarev was developed 
in 1939 by Darlington. Although this method 
gives the most economical solution, its mathe 
matical complexity prevented it from acquiring 
wide-spread use. In this article the author 
presents simpler design formulae. Special 
functions were eliminated in favor of using 
tables of Glovatsky. As a result the mathe- 
matical calculations are reduced several times 
compared with the formulae of Grossman. 
(U.S.S.R.) 


Calculation of Magnetic Amplifiers Working 
with One-Phase and Three-Phase Semiconduc- 
tor Rectifiers for Active Load and Contrary 
Electro-Motive Force, A. G. Zdrock. “Avto. 
i Tel.” May 1960. 13 pp. Some ways of 
transforming one-phase and three-phase recti- 
fying bridges into an equivalent load are pro- 
posed. The semigraphical methods of de- 
termining main parameters of reactor mag- 
netic amplifiers working for an active load 
and a contrary electromotive force are con- 


sidered. (U.S.S.R.) 


Rectifier Circuits With Voltage Multiplication, 
Vv. M. Cantor. ‘“‘Radiotek,” 15, No. 5, 1960. 
5 pp. The performance of a rectifier circuit 
with voltage multiplication is analyzed on the 
basis of a simplified method. It is known 
that the response characteristic of a rectifier 
circuit with voltage multiplication relative to 
an a-c input current is equivalent to the 
response of a rectifier with a capacitive out- 
put. Design formulae, which take into ac- 
count the internal resistance of rectifiers, are 
obtained, making the above assumption of 
response equivalence. (U.S.S.R.) 


Time Constant Design for a_ Self-Biasing 
Limiter Circuit, A. Y. Kornienko. ‘‘Radiotek,” 
15, No. 5, 1960. 8 pp. Various methods for 
design of the discharge time constant of a 
self-biasing circuit of simplest limiting cir- 
cuits are discussed and analyzed. Different 
methods of selecting time constants are used 


in cases of diode limiters as compared to 
vacuum-tube limiters. Formulae for shortest 
time constants are derived for these limiters. 
Offered is a practical design of a diode 
limiter. (U.S.S.R.) 


Operation Stability of Closed (or Long) Cir- 
cuits Based on Logic Elements of Some Types, 
I. Gashkovetz and N. P. Vasil’Eva. “Avto. 
i Tel.” June 1960. 10 pp. The paper deals 
with the requirements to input-outputs char- 
acteristics of logic elements to provide stable 
operaion of ring or long circuits consisting of 
such elements. The conditions which are 
necessary for getting characteristics of the 
circuits of such kind consisting of identical 
logic repeaters or of identical inverters are 
determined. (U.S.S.R.) 


An Analysis of a Mixed *-Network Equivalent 
Cireuit of a Semiconductor Triode and of the 
y-Parameter Dependence on Frequency, V. K. 
Labutin. “Radiotek,” 15, No. 5 1960. 6 pp. 
Shown and derived is the variation with fre- 
quency of y-parameter associated with a 
*-network type of a semiconductor triode 
equivalent circuit. A general family of equa- 
tions and relations are given, which help in 
engineering designs of high frequency circuits 
with semiconductor triodes. Some of the data 
given is plotted on graphs. (U.S.S.R.) 


Design of I.F. Transistor Amplifier, R. Urich 
and J. Czerniewski. “Prace ITR.” Vol. 4, 
No. 1(10). 34 pp. A measuring method is 
given of transistor parameters as a function 
of frequency, emitter current and collector 
voltage. The design methods of resonance 
amplifiers based on known transistor param- 
eters and magnetic characteristics of coupling 
transformers for the required frequency band 
are described. (Poland.) 


The Influence of Nonlinear Resistance on 
Amplitude Stability of Bridge Oscillator, F. 
Kaminski. “‘Prace ITR.” Vol. 4, No. 1(10). 
15 pp. The paper discusses the influence of 
nonlinear resistance on amplitude stability of 
bridge oscillator. Formulae indicating the in- 
fluence of the type of nonlinear element used 
on oscillation amplitude deviation are given. 
( Poland.) 


Design Hints for Full-transistorizing AM/FM 
Receivers, R. Wagner. “El. Rund.” June 
1960. 3 pp. Basic transistor formulas by 
Ebers and Moll are quoted and equations 
thereof are derived for modulation distortion, 
limiting of oscillation amplitudes, and mixer 
transconductance. In addition, hints are given 
for dimensioning mixer stages, showing also 
transistor limits with respect to modulation 
distortion. (Germany.) 


Two-terminal Network Impedance Curves 
Through Given Points. Supplements to the 
Interpolation by PICK and NEVANLINNA, 
H. Frank. “Nach. Z.” May 1960. 8 pp. 
The problem is to connect a network of re- 
sistive, capacititive and inductive elements 
across 2 terminals so that for a finite number 
of given frequencies the network presents 
predetermined impedances. This task is solved 
by a reduction to the interpolation by PICK 
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REGULARLY REVIEWED 


AUSTRALIA 


AWA Tech. Rev. AWA Technical Review 
Proc. AIRE. Proceedings of the Institution 
of Radio Engineers 


CANADA! 
Can. Elec. Eng. Canadian Electronies Eng!- 


neering 
El. & Comm. Electronics and Communications 


ENGLAND 


ATE J. ATE Journal 
BBC Mono. BBC Engineering Monographs 
Brit. C.&E. British Communications & Elec- 


° . Eng. Electronic & Radio Engineer 

El. Energy. Electrical Energy 

GEC J. General Electrical Co. Journal 

J. BIRE. Journal of the British Institution 
of Radio Engineers 

Proc. BIEE. Proceedings of Institution of 
Electrical Engineers 

Tech. Comm. ‘Technical Communications 


FRANCE 


Ann. de Radio. Annales de Radloelectricite 

Bull. Fr. El. Bulletin de la Societe Fran- 
caise des Electriciens 

Cab. & Trans. Cables & Transmission 

Comp. Rend. Comptes Rendus Hebdomadaires 
des Seances 

Onde. L’Onde Electrique 

Rev. Tech. Revue Technique 

Telonde. Telonde 

Toute R. Toute la Radic 

Vide. Ie Vide 


GERMANY 


AEG Prog. AEG Progress 

Arc. El Uber. Archiv der Elektrisechen Uber 
tragung 

El Rund. Electronische Rundschau 

Freq. Frequenz 

Hochfreq. Hochfrequenz-technik und Electro 
akustik 

NTF. Nachrichtentechnisehe Fachberichte 

Nach. Z. Nachrichtentechnische Zeitschrift 

Rundfunk Rundfunkteehnische Mitteilungen 

Vak. Tech. Vakuum-Technik 


POLAND 


Arch. Auto. i Tel. Archiwum Automatyki 1 
Telemechaniki 
Prace ITR. Prace Instytutu Tele-I Radlotech- 


nicznego 
Roz. Elek. Rozprawy Electrotechniczne 


USSR 


Avto. i Tel Avtomatika i Telemakhanika 

Radio. Radio 

Radiotek. Radiotekhnika 

Rad. i Elek. Radiotekhnika i Elektranika 

Iz. poe. Bulletin of Academy of Sciences 
USSR. 


@ Photocopies of all foreign articles 
are available at 75 cents per page, 
remitted with order. Unless other- 
wise indicated, articles appear in 
language native to country of origin. 


@ A reprint of this section, “‘Interna- 
tional Electronic Sources” is avail- 
able without charge. 


Requests for the above should be sent, 
on company letterhead, to: 


Electronic Sources Editor 
ELECTRONIC INDUSTRIES 
Chestnut & 56th Sts. 
Philadelphia 39, Pa. 


CIRCUITS (continued) 


and NEVANLINNA. This latter problem is 
additionally treated for this purpose. (Ger- 
many.) 


An Extension of the Possibilities for Filter 
Circuit Combinations by Means of Regions 
with an Imaginary Characteristic Impedance 
in the Passband and Regions of a Resistive 
Characteristic Impedance in the Stopband, W. 
Herzog. “Nach. Z.” June 1960. 5 pp. 
(Germany.) 


A Digital to Analogue Converter for the Nu- 
merical Control of Synchros, H. G. Lott. 
“rt.” May 1960. 6 pp. In this article the 
author deals with the application of a 3- 
phase current transformer having a hexagon 
and a 6-phase star winding, as a digital to 
analogue converter, translating decimal input 
signals into proportional voltage components 
in position control systems with synchros. 
(Germany.) 


Decoding Circuits Using Semiconductors. E. 
Oehme. “Hochfreqg.” April 1960. 9 pp. A 
number of decoding circuits and the com- 
ponents needed for them ere discussed, to get 
a basis for determining their economic use- 
fullness. e@ necessary semiconductors for 
the different functions of the decoding circuit 
is weighed against the additional capabilities 
of the circuit. The question is treated, whether 
a higher transmitting capability or different 
complex circuits are economic when the effect 
of noise in the channel is to be minimized. 
(This article is an abstract of the author’s 
doctor’s thesis.) (Germany.) 


Basic Transistorized Networks, A. Haidekker. 
“rt.” May 1960. 4 pp. Owing to various 
specific transistor characteristics considerable 
advantages can be derived from their applica- 
tion in centro] system networks. In this con- 
tribution a survey is given of the possible 
uses of transistors by discussing some essen- 
tial networks, e.g., signal choppers, constant 
phase amplifiers, power amplifiers, pulse and 
numerical circuits. (Germany.) 


Phase-Shift Oscillator Design for Given 
Harmonic Distortion, E. A. Freeman. “El. 
Tech.” July 1960. 5 pp. (England.) 


Single-Control Element Wien Bridge with 
Variable L, C or R, E. R. Wigan. “El. Tech.” 
June 1960. 9 pp. A great variety of ap- 
paratus uses the Wien bridge as the basis of 
design; the modified version described here 
has the same field of application and has the 
added advantage that the performance of the 
network is determined by one control-element 
only, as distinct from the two which are 
essential to the Wien bridge. (England.) 
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COMMUNICATIONS 


A Classification of Exchange Equipment by 


Performance Characteristics, H. Muller. 
“Nach. Z.” June 1960. 5 pp. The new per- 
formance characteristics as proposed in the 
form of coefficients by the “Nachrichtentech- 
nische Gesellschaft” facilitate a comparison 
between the performance conditions of ex- 
change equipments of different sizes and for 
different loading factors. (Germany.) 


Planning the new Broadcast Transmitter at 
Motala, Ernst Magnusson and Folke Stranden. 
“Rundfunk.” June 1960. 8 pp. The ulti- 
mate aerial array will consist of 6 masts, 
ie., a central mast of height 250 meters and 
6 others arranged in a circle at a radius of 
630 meters from the central mast. (Germany.) 


Wireless Studio-Control Equipment, A. Rettig, 
et al. “Rundfunk.” June 1960. 11 pp. In 
addition to describing general aspects and 
going briefly into experiments carried out to 
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produce a low-frequency installation, the pa- 
per describes an amplitude-modulated short- 


International ELECTRONIC SOURCES 


Problems Relating to Heavy Current Cable 
Induction in Telecommunication Cables with 
I lated Metallic Cable Sheaths, E. Wid) 


wave installation and a frequency-modulated 
very-long-wave installation. (Germany.) 


Let’s Take a Look at the Canadian Radio 
Technical Planning Board, R. C. Poulter. 
“El. & Comm.” July 1960. 3 pp. A spec- 
tacular example of co-operation between in- 
dustry and government—over 200 electronics 
engineers serve on the Board’s committees 
and panels. (Canada.) 


Film Processing and After-Processing Treat- 
ment of 16-mm Films, L. J. Wheeler. “BBC 
Mono.” #30. 14 pp. This monograph, 
which is based on a paper read at the SMPTE 
Convention in May 1960, describes a daylight- 
operated continuous film-processing equipment 
used in the BBC Television News Film Ser- 
vice, a series of experiments designed to test 
and compare after-processing treatments, the 
adoption of Eastman Over-all Wax treatment 
as a protective coating immediately follow- 
ing the processing operation, and the instal- 
lation of suitable equipment to provide this 
service. (England.) 


Electronics and Communications in Sweden. 
“Brit. C&E.” June 1960. 4 pp. In 1958, 
Sweden was one of Britain’s biggest overseas 
markets for radio, television and capital elec- 
tronic equipment. In 1959, however, Sweden 
dropped to eighth place in the U.S.’s export 
table, in spite of the fact that the total 
amount of Swedish electronic imports in- 
creased by 25%. The reasons for this fall- 
ing-off of trade with one of the most promi- 
nent Outer Seven countries, are discussed in 
detail in a number of articles and special 
features in the February 1960 issue of the 
Economic Review published by the British- 
Swedish Chamber of Commerce in Sweden. 
The survey below consists principally of ex- 
tracts from this source. (England.) 
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The Influence of the Combination Current 
Components on the Selection of the Inter- 
mediate Frequency, V. M. Dneprovsky. “Ra- 
diotek,” 15, No. 4, 1960. 10 pp. A general 
method is described of analyzing the influence 
of combination components of a mixer cur- 
rent on the selection of the IF frequency. For 
different tunable superheterodyne types of 
receivers, formulae were obtained, allowing 
to determine the significance of the inter- 
mediate frequencies, which prevent reception 
on additional channels, caused by the mixer 
current combination components. Two meth- 
ods of producing the basic signal of the in- 
termediate frequency fr>fc and fr<fe are 
compared. (U.S.S.R.) 


Reliability Characteristics of Resistances and 
Capacitors, B. S. Sotskov and S. E. Rost- 
kovskaya. “Avto. i Tel.” May 1960. 6 pp. 
Methods of presenting reliability charac- 
teristics for resistances and capacitors versus 
temperature of environment and dissipated 
power or applied voltage are considered 


(U.S.S.R.) 


Resistivity Tests of Metal Parts of Variable 
Condenser Type KPOM 450 and Lubricants to 
High Humidity Tropics, S. Gil. “Prace ITR.” 
Vol. 4, No. 1(10). 7 pp. The aim of the 
investigation of materials among others the 
conductive lubricants, preliminary selected in 
a separate work, and determination of the 
degree and corrosion intensity on metal parts. 
(Poland.) 


The Properties and the Performance of 
Tantalum Capacitors with a Solid Electrolyte, 
W. Ackmann. “Nach. Z.”” June 1960. 5 pp. 
Measurement results relating to the tempera- 
ture response and the frequency response of 
the capacity and the loss factor in tantalum 
capacitors are given in this paper. (Germany.) 


ELECTRONIC INDUSTRIES 


“Nach. Z.". May 1960. 8 pp. (Germany.) 
The Field Effect and its Applications, A. V. J 
Martin. “El. & Auto.” May 1960. 6 pp 
Two new devices, based on this effect, have 
been developed in France: The tecnetron and 
the alcatron. The tecnetron is already known 
It seems to be a potential competitor for 
transistors, particularly at high frequencies. 
The alcatron is a new device. It seems to 
hold promises of obtaining sizeable power 
outputs at high frequencies. For the first 
time, the alcatron is the subject of a com- 
plete technical description. (France.) 


GENERAL 


Maximum Noise-proof Features of Systems 
with Discrete Signals, I. L. Teplov. “Ra- 
diotek,” 15, No. 4, 1960. 6 pp. This article 
noise-proof features of systems with discrete 
signals are determined for coherent and in- 
coherent reception. Maximal noise-proofing 
is evaluated by recording the correlation of 
instantaneous noise values. Corresponding to 
maximum noise-proof features is the so-called 
limiting extent by which the signal exceeds 
the noise (during coherent and incoherent re- 
ception respectively). Functions are formu- 
lated of an ideal receiver realizing maximum 
noise-proofing. Applied is the most simple 
method of signal and noise amplitude en- 
velopes. (U.S.S.R.) 


Certain Relationships in Systems for Optimum 
Signal Detection. (Continuation from ‘“Ra- 
diotek,” 15, No. 2, 1960.) L. S. Gutkin. “Ra- 
diotek,” 15, No. 4, 1960. 6 pp. This article 
is a continuation of the article which ap- 
peared in “‘Radiotek,” 15, No. 2, 1960. In 
this final part the author discusses aspects 
of pulse train detection by means of binary 
detection and m-alternative recognition and 
detection. (U.S.S.R.) 


Effect of Random Processes on Sampled-Data 
Systems, G. I. Pyatnitsky. ‘“Avto. i Tel.” 
May 1960. 10 pp. The problems of statistical 
calculation of sampled-data systems effected 
by stationary random processes are considered 
A particular case of effect of non-stationary 
random process is analyzed as well. It is 
shown that the method of statistical lineariz- 
ing can be used to approximately calculate 
non-linear system as it is used for calculation 
of continuous non-linear systems. (U.S.S.R.) 


Continuous Difference Counting of Two Non- 
synchronous Pulse Series, M. Kalthoff. “El 
Rund.” June 1960. 6 pp. A genuine dif- 
ference counter in which each decade forms 
a ring having 10 bistable compunents and 
which can be operated in forward and back- 
ward directions by 2 separate channels is 
described. (Germany.) 


The Betatron and its Application in Materials 
Testing, K. W. Kanngiesser. “El. Rund.” 
June 1960. 4 pp. The betatron radiation is 
highly suitable for non-destructive material 
testing and will penetrate up to 20 in. of 
steel. The extremely small focal spot is ex- 
cellent for fault detection. (Germany.) 


The Measurement of Soil Compression in 
Filled up Cable Trenches by Means of Gamma 
Rays from Radioactive Sources, G. Lemm and 
W. Reusse. “Nach. Z.” June 1960. 2 pp. 
The measuring arrangement for the deter- 
mination of the density of the soil in filled up 
cable trenches has been improved on the 
basis of results from practical field tests 
(Germany.) 


A Transistorized Radiation Moniter, M. van 
Tol and F. Bregman. “Phil. Tech.”” No. 7, 
1960. 6 pp. Portable radiation monitors are 
an obvious case in which transistors can be 
used to advantage. As measuring instru- 
ments, however, the circuit employed must be 
(Continued on page 186) 
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TYPICAL VALUES FOR DIRECT TRAVERSE TRIMMERS 


DC Volts . . 

Dielectric Strength 

Megohms IR 

Q Factor @ 50 MC 

ORs cbr a ceecebaieachabeeswaush awe +50 te +100 


Mini-Trimmers Precision DT Standard DY 


SIZES 0.5-3 
1-4 


FOR BACKLASHLESS LINEAR TUNING 
FOUR DIRECT TRAVERSE TRIMMERS 


Some years ago we came up with the concept of a direct traverse 
trimmer capacitor . . . a unit in which the core slides in and out 
without rotating. 

This motion results in a completely linear tuning curve, utterly 
devoid of capacitance reversals or backlash. 

The mechanism compensates for wear automatically, so torque 
is maintained at all positions. Cores cannot work loose and be- 
come microphonic. It’s impossible for capacitance to change, 
even under shock and vibration. 

There is no tuning breakage. 

We added to this direct traverse motion the many values of 
glass. No other material combines such high reliability with such 
low TC. Or such precision at low cost. Specs and performance 
speak for themselves . . . eloquently. 

Just recently we added three new models to our standard direct 
traverse line: 


of CORNING 
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THREE NEW DIRECT TRAVERSE TRIMMERS 


NEW MINI-TRIMMERS Where space is tight both in front and 
behind the panel. Fixed cavity tuning keeps screw enclosed at 
all times. Only 0.40 uuf change per turn. 
PRINTED CIRCUIT MINIS Same specs as mini-trimmers, but 
designed for compacting printed circuits. 
NEW PRECISION DT TRIMMERS Even shorter behind the 
panel, slightly longer hardware. 0.50 uuf change per turn. 
STANDARD DT TRIMMER When you have more space to play 
with than money, the best buy in reliable trimmers is still our 
standard direct traverse model. 0.60 uuf change per turn. 
OFF-THE-SHELF DELIVERY For quantities of less than 1000, 
contact a local distributor serviced by Erie Distributor Division. 
For specs, Corning Glass Works, 546 High St., Bradford, Pa. 
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CORNING GLASS WORKS, BRADFORD, PA. 


Circle 122 on Inquiry Card 


This precision 30-foot 


antenna has a more 
accurate surface than 
any other production 
parabolic reflector 

of comparable size. 


Antenna System's new solid surface, high precision 30-foot antenna (model 103) is 
designed to set a new standard for accuracy in the fields of radio astronomy, tropo- 
spheric scatter propagation, tracking radar, and experimental test installations. It 


features: 


* High precision — The static surface tolerance of the first unit has been measured. 
The deviation from the ideal curve measured 0.033 inches RMS. 
® Has an f/d ratio of 0.417 which readily adapts to a wide variety of feed systems. 
© Fully machined sections are interchangeable and easy to assemble. 
® Solid surface panels permit use at any frequency. 
Useable with a wide variety of feed support systems. 
* Built to withstand 150 MPH wind with 4” ice. 


* Can be mounted on either the top or side of a tower with azimuth and elevation ad- 
justments, on el-az or equatorial pedestals, self-contained trailer tower mounts, or 


other types of mounts. 
Write for specification sheet. 


DESIGNERS AND MANUFACTURERS OF 


ANTENNA SYSTEMS 


ANTENNA SYSTEMS 


NC. HINGHAM, MASSACHUSETTS 


Circle 123 on Inquiry Card 


Sources 


(Continued from page 184) 


so designed that the readings are insensitive 
to the transistor characteristics (which may 
shift considerably with changes of tempera- 
ture). A circuit of this kind is described. 
(Netherlands, in English.) 


An Automatic Dew-Point Hygrometer Using 
Peltier Cooling, P. Gerthsen, et. al. “Phil. 
Tech.” No. 7, 1960. 65 pp. The most ac- 
curate method of measuring the humidity of 
a gas is to determine the dew point. The 
cooling required for this purpose can be ob- 
tained by utilizing the Peltier effect of a 
combination of certain semiconductors. A 
description is giveri of a dew-point hygrom- 
eter based on this principle. (Netherlands, 
in English.) 


Electronic Measurement of Torque, M. Guiot. 
“El. & Auto.” May 1960. 2 pp. It is pos- 
sible to measure simultaneously torque and 
speed and obtain power by direct reading. 
(France.) 


Microwave Gain Measurement with Random- 
Noise Sources, L. G. Sebestyen. “El. Tech.” 
May 1960. 2 pp. It is customary to use a 
gas-discharge tube noise source on the pro- 
duction line of microwave amplifiers, re- 
ceivers, etc., not only to obtain noise figures, 
but also as a “signal generator” for gain 
measurements. The gain of the amplifier un- 
der test appears to be different from the true 
gain of a noise source is used instead of the 
signal generator. The reason for this is ex- 
plained and a diagram is provided which en- 
ables the operator to interpret the obtained 
data correctly. (England.) 


Atmospheric Noise Structure Measuring Equip- 
ment for 15 ke/s-20 mc/s, C. Clarke. “El. 
Tech.” May 1960. 8 pp. Equipment is de- 
scribed for measuring parameters of atmos- 
pheric radio noise as received on an omnidirec- 
tional aerial. (England.) 


The Screening Micrometer—A New Principle 
for Measuring Small Movements, B. E. 
Noltingk. “Brit. C&E.”” June 1960. 6 pp. 
Certain limitations of conventional resistive, 
capacitive, inductive and photoelectric pick- 
ups are first reviewed. A new type of trans- 
ducer is then described in which the coupling 
between coils is varied by a screen moving 
between them. The sensitivity of the device 
is such that movements of 1 micron and less 
can be readily measured. (England.) 


Low-Frequency Noise Generator with Gaussian 
Distribution, D. A. Bell and A. M. Rosie. 
“El. Tech.” June 1960. 5 pp. (England.) 


Phase-Measuring Equipment, for V.L.F. 
Propagation Investigations, G. E. Ashwell 
and C. S. Fowler. “El. Tech.” July 1960. 
4 pp. The equipment described was developed 
to investigate the phase difference between the 
signals from a single low-frequency (v.1.f.) 
transmitter received at two sites simultane- 
ously. (England.) 


F.R.E.S.C.0.—An Airborne Frequency Meter 
with Digital Output, John Ackroyd. “Brit. 
C&E.” July 1960. 6 pp. To assist in per- 
forming certain high accuracy pressure 
measurements required in missile development, 
a vibrating cylinder pressure transducer has 
been introduced. (England.) 


Q of Resonant Cavities Measurement by 
Phase-Shift Method, M. Y. El-Ibiary. “E! 
Tech.” July 1960. 3 pp. (England.) 


B.0.A.C.’s Boeing 707: Communications and 
Navaids, R. O. Bradley. “Brit. C&E.” July 
1960. 6 pp. British Overseas Airways Corp. 
has now taken delivery of the first of its new 
Boeing 707s and the performance, cabin com- 
fort and decor of these remarkable aeroplanes 
have been the subjects of wide publicity and 
acclaim. The aeroplane’s radio and radar 
installation is fully covered in this article. 
(England.) 


(Continued on page 188) 
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Typical response curves indicating the various shape factors available in standardized Burnell Crystal Filters pevianow 
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BURNELL ‘CRYSTAL FILTERS NOW COVER FULLEST RANGE YET POSSIBLE — 
S11 1 kc to 30 mcs 


To its notable achievements in advancing the electronic arts, 
Burnell & Co. now adds another—the development of moderately 
priced high attenuation crystal filters covering the extraordinary 
range of 1 ke. to30 me. This represents a range many times broad- 
er than previously thought practicable. In addition, the Burnell 
Crystal Filter line now includes several types heretofore con- 
sidered impossible. 

More than 15 years research, development and experience are 
represented in the designs illustrated in the response curves 
shown. Burnell & Co. has taken crystal filters out of the luxury 
class in applying its experience to their design and manufacturing 
without incurring developmental and engineering costs. 

Whether your crystal filter needs are for standard units or 
those engineered to center frequency, band width, selectivity and 
impedance level, call on our Crystal Filter Division for quick 
delivery. Send now for Crystal Filter Catalog, XT455. 


EASTERN DIVISION 


Bune 3. Ine, * iit 


PIONEERS IN microminiaturization OF TOROIDS, FILTERS TELETYPE PELHAM 3633 
Copvment 1960 & RELATED NETWORKS Mfd. in Canada by Edo (Canada) Ltd., Cornwall, Ont. + WEllington 2-6774 


@BURNELL @ CO.. INC 
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NAVY TERMINAL 
BOARDS 


le to Navy drawing 9000, 
Sesos B, 73214, ev. H H. 


Designed by the Bureau of Ships and covered by applicable MIL specs, these boards 
or blocks are ideal for other heavy-duty assemblies and services. Available in several 
different lengths and number of terminals. Supplied in MAI-60 glass-filled Alkyd as per 
MIL-M-14 with latest revision. Threaded studs of manganese-bronze, molded in plastic. 
Slotted brass nuts. Other Navy types also available. 


WRITE FOR LITERATURE ... 


Latest Kulka Terminal Block Catalog sent 
on request. Let us have your terminal block 
problems and requirements. Our specialty! 


KULKA ELECTRIC CORP. 
633-643 So. Fulton Avenue 
Mount Vernon, N.Y 


Circle 125 on Inquiry Card 
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HOW FLAT IS FLAT? 


It’s all in the way you look at it. Many Sweep Generators have output flat 
within 0.5 dB, a few are flat to 0.1 dB, but only the Marconi Video Sweep 
Generator will measure true relative gain to 0.01 dB. Where such accuracy 
is needed for video amplifier and system measurements, or for transmis- 
sion line matching, Model 1099 should be specified. 


Matched input and output detector probes are supplied and calibration 
standards are built in. A ‘scope is required for presentation but measure- 
ment accuracy is dependent entirely on the sweep generator. 


...100 ke to 20 Mc, 1 Mc markers. 
..0.3 to 3V, 752. 
..0.1 dB. 


MEASURES RELATIVE GAIN TO 0.01 DB 


INS TRUNEN TS 


111 CEDAR LANE e ENGLEWOOD, NEW JERSEY 


Sources 


(Continued from page 186) 


RADAR, NAVIGATION 


The Development of Equipment for Bandwidth 
Compression of Radar’ Signals by Means of 
Storage Capacitors and the Applications for 
Such Equipment, K. Jekellius. “Nach. Z.” 
May 1960. 9 pp. After c summary of the 
tasks of radar picture links, the redundance 
in radar video signals is discussed and the 
optimum integration store for this task i» 
determined. (Germany.) 


Infra-Red Radar, Surveillance and Communi- 
cations, Part 1, C. M. Cade. “Brit. C&E.” 
June 1950. 5 pp. (England.) 


A Survey of British Marine Communications 
and Navigation Equipment, S. T. Andrews 
“Brit. C&E.” June 1960. 10 pp. With its 
strong maritime interests, Britain is most 
intimately concerned with the safety of life 
at sea, and the electronics industry is wel} 
advanced in all classes of communications and 
navigation equipment. This survey presents 
the essential details of the vast range of such 
equipment that is currently available from 
British manufacturers. (England.) 


Infra-Red Radar, Surveillance and Communi- 
cations, Part 2, C. M. Cade. “Brit. C&E.” 
July 1960. 8 pp. In this second section of 
the article, consideration is first given to the 
techniques of passive microwave radiometry 
and far-infra-red surveillance; features com- 
mon to both include the absence of transmit- 
ters and operation upon the radiation emitted 
by the target purely as a result of its tem- 
perature. The article concludes with sume 
notes on infra-red communication links. 


(England.) 


TELEVISION 


Two Methods for Determining the Field- 
strength Values of the Signal and the Noise 
for Television Reception in Regions with 
Multipath Reception, H. Bodeker. “‘Nach. Z.” 
May 1960. 6 pp. (Germany.) 


A Contribution to the Choice of the Carrier 
Frequency as well as of the Bandwidth of the 
FM Stages and of the Circuit Arrangement of 
Magnetic-tape Recording Equipment for Tele- 
vision Signals, Wolfgang Dillenburger. ‘Rund- 
funk.” June 1960. 17 pp. (Germany.) 


A Wide-Band Waveguide Directional Coupler, 
B. M. Mashkoutzev, L. Z. Bensman, A. A. 
Chochrev. “Radiotek,” 15, No. 4, 1960. 10 
pp. One of the methods to measure the re- 
flection coefficient of the load, using direc- 
tional coupling, is to compare fields in the 
auxiliary branches of the two directional 
couplers. One of these is adjusted to indi- 
cate the incident wave, the other—the re- 
flected wave. Devices based upon this prin- 
ciple may be called reflectometers, with sepa- 
rate indication of the incident and reflected 
waves respectively. In this work, the authors 
investigate the requirements for the wave- 
guide parameters, which would insure the 
necessary precision with which the coefficient 
of reflection will be measured, for the case 
of separate indication of the incident and re- 
flected waves. Offered are a method of de- 
sign and results of experimental analysis of 
the directional coupler, whose parameters are 
within allowable limits in the frequency band, 
exceeding 20% in width. (U.S.S.R.) 
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ARNOLD 


TRANSISTORIZED POWER SUPPLIES 


—small, lightweight 
and regulated 


—designed to 
meet MIL-E-5272B 


Model 591H-C 


bal: 


Model 591AC-B 


L 


Le 


Model 591 K-A 


ARNOLD MAGNETICS 
~~ CORPORATION 


6050 West Jefferson Bivd., Los Angeles 16, 


e 


. 
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DC to Square Wave 


Units feature constant voltage output as battery discharges. 
Only 1/5 weight and 1% size of comparable dynamotors. With- 
stands short circuit indefinitely, input voltage transients of 
60 volts for 0.01 seconds, and 50 volts indefinitely at reduced 
power. Output voltage and frequency drift: +3.0% from —55° 
to +71° C. Fully encapsulated and hermetically sealed. A/N 
Cannon connectors (designated “A”’), wire-lead pigtail (“B’’), 
and solder-lead terminals (“C”’), are standard. 


Model 591H-C 


24-30 VDC 
. 25-1200 VDC 
60 watts (max.) regulated 
+ 1.0% for 6V line variations 
+1.5% for 25% load variations 
Ripple: . 0.3% RMS 
Size and Weight: 3” OD x 3%6” high; 22 oz. 


DC to OC 


Input Voltage : 
Output Voltage : 
Output Power : 
Regulation: 


Model 591AC-B 
24-30 VDC 
115 VAC, 400 cps, 1 phase 
. 50 V.A. square wave 
Frequency and voltage: + 1.0% for 


6V variations of line voltage; + 1.0% 
for 25% variations of load 


Input Voltage : 
Output Voltage : 
Output Power : 
Regulation: 


Size and Weight: 


DC to Sine Wave 


Input Voltage (nominal) : 
Output Voltage : 

Output Frequency : 
Output Power : 


Regulation # 


Harmonic Distortion: 
Size and Weight: 


3” OD x 3” high; 19 oz.- 


Model 591 K-A 


. 24, 26 or 28 VDC 


115 VRMS (other voltages available) 
400 cps (other frequencies available) 
40 volt-amps (+ 0.9, minimum, 
power factor) 

Freq. and voltage: + 1% for 6V line 
variations at specified load 

4% (Max.) RMS, at any load 

242"x 4”x 242” high; 32 oz. 


HOW TO ORDER: 


Specify Model number and letter followed by termination desired (see 
above), nominal input voltage, output voltage, frequency, and load. 


Example: 
591) — 
onan 


Model Termination 
“a”, “B", or “C” 


- 115 = 40 —- #4 


Nominal Output Output Load — 


Voitage Frequency Watts 


Voitage or VA 
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THERE’S A BIRTCHER RADIATOR FOR MOST TRANSISTORS! 
Birtcher transistor radiators for most sizes of transistors permit you to 
get up to 25% to 27% better output efficiency. You can now either in- 
crease your input wattage up to 27%, or eliminate up to 27% of the heat 
with Birtcher radiators. 

and thermal runaway is prevented! 
To assure circuitry reliability...specify Birtcher 
radiators. Birtcher qualification tests conducted un- 5 
der MIL standards prove these performance results. I) 


FOR CATALOG and TEST REPORTS write: THE BIRTCHER 


CORPORATION industrial division 
745 S. Monterey Pass Rd. 

Monterey Park, Calif. 

ANgelus 8-8584 


Sales engineering 
representatives in 
principal cities. 
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with the 
built-in 
shock absorber” 


This Unique Sys- 

tem holds small 

delicate compo- 

nents by the spring- 

clip action of its fluted 

partitions and offers: 

PROTECTION in hand- 

ling and shipping, FACIL- 

ITY in production, storage 

and inventory, CONVENIENCE 

at receiver's end, ECONOMY in 

all phases. Hoids objects from 
é’ to 14%” in diameter. 


ANTI-TARNISH BOARD SUPPLIED 
Further information on request. 
RONDO process and designs patented in all major countries. 


- RONDO IS A PAPER PRODUCT SOLD AT PAPER PRICES. 


RONDO o AMERICA. inc. 


1O00E SANFORD STREET, HAMDEN 14, CONN. 


Representatives: C. S$. Shotwell, 527 $. Alexandria Ave., Los Angeles 5, Cal., Phone: DUnkirk 98-8879 
Package Development Corp., 100 S. Water St., Milwaukee 4, Wisc., Phone: ORchard 2-5004 


Circle 129 on Inquiry Card 


ELECTRONIC INDUSTRIES - 


Relays 


(Conitnued from page 83) 


Exploded view of the Printact relay shows 
the basic elements. Printed wiring board 
is not an integral part of the relay. 


cal linkages and return springs 
eliminates a major source of relay 
troubles and maintenance costs. 

The relay is accurately positioned 
on the printed circuit board by 
studs which pass through punched 
holes in the board. It is held in 
position by a simple spring. Only 
the coil terminals require solder- 
ing. 


Materials Research Center 


An interdisciplinary center for 
basic research in materials has 
been established at Northwestern 
Univ. under a contract with ARPA 
(Advanced Research Projects 
Agency). The center will study ma- 
terials’ structure and properties— 
areas are metallurgy, ceramic sci- 
ence, solid-state physics, chemistry, 
solid-state mechanics, surface phe- 
nomena, and polymer science. 

The center will have 18 special 
labs. New equipment will include 
an electron microscope and gauss 
magnet. The purpose is not to de- 
velop new materials directly but to 
uncover new basic information on 
materials’ properties and behavior. 
Budget will top $2.2 million in 
about four years. Cornell and the 
Univ. of Pennsylvania have similar 
programs. 
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e fast speed » high breakdown voltage « electrical untformity 
e excellent stability * exceptional reliability 


.. outstanding features of 


SYLVANIA DRIF Tg TRANSISTORS 


...in switching service! 


eeeeee808 


Characteristics Time in muSec. 
Delay time t, 30-40 
Rise time t,* 10-20 
Storage time t, 120-380 
Fall time t,* 10-20 
Turn on (typical) 60 
Turn off (typical) 260 
*Estimated — rise time and fall time observed in same order as rise time of 'scope. 


The relatively low base resistance and col- 
lector capacitance and the high gain band- 
width products that characterize SYLVANIA 
DRIFT TRANSISTORS make them espe- 
cially well-suited to high-speed switching 
service in electronic computer applications. 


Tight guard bands and stringent processing 
and materials controls assure a high degree 
of electrical uniformity: Welded seals and 
continuous life-tests for every “lot” assure 
extraordinary capabilities under rugged 
environmental conditions. 


Prices and delivery information are available 
now at your local Sylvania Field Office or 
your local Sylvania franchised Semiconductor 
Distributor. For technical data write Semi- 
conductor Division, Sylvania Electric 
Products Inc., Dept. 1910, Woburn, Mass. 


subsioiary of GENERAL TELEPHONE & ELECTRONICS ees) 
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WARNING INDICATOR 
LAMP 
LINE POWER ON 
NDICATOR LAMP 


LINE POWER 
SWITCH 


New, Transistorized, Low-Cost 


FREQUENCY STANDARD by MANSON! 


5 MC, 1 MC and 100 KC HIGH STABILITY 
FREQUENCY STANDARD, Model RD-180 


Output Frequencies: 5 Mc, 1 Mc, and 100 kc. 
1 Mc and 100 kc (simultaneous) Output Levels: 1 volt rms +50/—10%. 
5 Mc Output Level: 25 mv./into 1K ohm load 
Output impedance: 1 Mc & 100 kc into 50 ohms. 
Ambient Temperature Range: O°C to 50°C 
Ambient Humidity Range: 0 to 95% RH 
Warm-up Period: 6 hours. 
Frequency Stability (after 4-month aging) under following conditions: 
1. +5 parts in 10" per day. 
2. 25°C Ambient +25°C: +5 parts in 10". 


3. +20% Change in 50-Ohm Load: +2 parts in 10". The Manson Model RD-180 Fre- 
4. 28 vdc input Changed +4 vdc: +1 part in 10". 


Frequency Adjustment: 500 parts in 10° total. . ~ 
vet aS aa canal stable output frequencies of 5 Mc, 


150 parts in 10° for 15 revolutions 1 Mc and 100 ke for use in frequency 
1 part in 10* per revolution. ’ . . 

1 part in 10" per division (100 divisions per revolution). control systems. The design objec- 
Coarse frequency: 350 parts in 10°. 


input Voltage Requirement: 115 vac + 10%, 50-400 cps. 
Emergency Battery Operating Time (full operation): 24 hours. 


1. Temporary Standby (Osc. only): 48 hours. 
2. Extended Standby (Coarse Oven only): 3 days. 


Overall Dimensions: 19” wide x 17%,” deep x 3%," high. Included is an emergency battery 
Weight: 45 Ibs. (with batteries), source to provide continuous opera- 
tion with automatic switchover in 

Data Subject To Revision Without Notice the event of line failure. 


quency Standard provides highly 


tive was to construct a precision- 
engineered device with uncompro- 
mised reliability and performance. 


MANSON LABORATORIES, ING. = | 


375 FAIRFIELD AVENUE, STAMFORD, CONNECTICUT e DAvis 5-1391 
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Tele-Tech’s 


ELECTRONIC 
OPERATIONS 


The Systems Engineering Section of ELECTRONIC INDUSTRIES 


OCTOBER 1960 


SYSTEMS—WISE ... 


» The CONELRAD program has been augmented by the 
FCC to include a continuity of service plan for the Emer- 
gency Broadcast System (640 and 1240Kc). In the event 
of enemy attack, the President and other officials will be 
able to communicate with the general public prior, during 
and following same. 


» Project Echo’s Coordinate Conversion Computer and 
Digital Servo, built for NASA, by Computer Control Co.’s 
Western Div., is a key part of JPL’s tracking station in 
Goldstone, Calif. It continuously directed two huge micro- 
wave transmitting and receiving antennas to track the 
100-foot aluminum-coated satellite orbiting 1000 miles 
above the earth. 


> The Television Code Review Board of the NAB (National 
Association of Broadcasters), now located temporarily in 
the Transcontinent Television Corp. offices at 380 Madison 
Ave., will move to new permanent quarters in Suite 2110 
of the Time and Life Bldg., 1271 Avenue of the Americas 
(Sixth Ave.) around October. 


> A new, extremely compact Univac Advanced Electronic 
Navy Computer, “heart of the new Naval Tactical Data 
System (NTDS),” collects, processes and evaluates naval 
tactical data and recommends courses of action in vir- 
tually “zero” time. It was developed for the Navy by the 
Remington Rand Univac Military Div., St. Paul, Minn. 


“PHANTOM” FIELD TESTS 


Three-tiered 100-ft. 
antenna is given final 
adjustments in order 
to receive signals at 
various frequencies 
during recent field 
tests of PHANTOM 
Broad - band Com - 
munication System. 
Antenna was erected 
at G. E.'s Heavy 
Military Electronics 
Dept., Syracuse, N. Y. 


» A new Airborne Digital Data Processor, the DP-167 
Computer has been developed by Westinghouse Electric 
Co. for the Military. Consisting of an operand memory, 
an instruction memory and an arithmetic and control unit 
plus a power supply, its first application is to a track- 
while-scan radar detection system to keep track of mul- 
tiple target information and to display the tactical situa- 
tion. 


> Feasibility of long-distance transmission on low radiated 
power, using 20-KC signals, has been established by 
Boulder Labs’ (NBS) new standard frequency radio sta- 
tion (WWVL) at Sunset, Colorado, radiating 15 watts. 
Signals have been received 9,000 mi. away. 
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> Alpha Corp., a subsidiary of Collins Radio Co., Dailas, 
Texas, is providing the Navy with a communications and 
data procesvuing system which will permit an entire naval 
task force to be coordinated almost to the point of oper- 
ating as one ship. Data links will provide scattered units 
with target information and coordination of missile power 
with interceptor aircraft. Other major project contractors 
are Remington Rand Univac and Hughes Aircraft Co. 


MANNED VEHICLE MONITOR SYSTEM 


—tells at a glance the immediate condition of a pilot and the craft 
he is flying! Designed by ITT for the AF Flight Test Center, Edwards 
AFB, Calif., the Console comprises two units: Vehicular and Physio- 
logical. Vehicular panel indicates structural strain, fuel, power plant 
behavior, vehicle skin temperature and flutter. Flight Surgeon can 
tell pilot's heart rate, blood pressure, temperature, breathing rate 
and volume, and environmental info, oxygen supply, radiation count. 


> Aircraft manufacturers and component suppliers have 
been asked to contribute to the improvement of U.S.O. 
facilities in areas most needed for off-post G.I. recreation 
(near rocket and missile bases in remote and isolated 
areas) by Avco Corp. President, Kendrick R. Wilson, Jr. 
He is chairman of the New York City U.S.O. Drive. Head- 
quarters is at 236 E. 46th St., N. Y., N. Y. 


>» First of three BMEWS stations has been completed at 
Thule, Greenland. The second, the CLEAR station, will be 
ready next year virtually on schedule, despite strikes, 
jurisdictional disputes and fire; and preparatory work 
is being done on the third station at Frylindales Moor in 
Yorkshire, England. RCA is prime contractor. 


> Airborne Identification Coders will be used in all Air 
Force planes. The airborne transponders provide a selec- 
tive reply when challenged by an interrogator located at 
a remote source. Telecomputing Corp.’s Value Engineered 
Products, Inc., Monterey Park, Calif., has received an 
$800,000 contract to develop, manufacture and assemble 
the equipment for AMC, Aeronautical Systems Center. 


> “Operation Ballot” is a joint RCA, NBC, C-E-I-R enter- 
terprise to prepare the RCA 501 for processing the 1960 
Presidential Election. The computer will project the 
winner, the electoral vote split; the total popular vote and 
the popular vote split. These projections will be continually 
updated throughout election eve. 


193 


By JAMES M. McKENDRY, 
GEORGE GRANT 


and JOHN F. CORSO 


HRB-Singer, Inc. 
State College, Pa. 


Assessing Maintainability 


It is a known fact that the cost of equipment 


maintenance greatly exceeds the initial equipment 


cost. With the suggestions made here it is possible 


to reduce maintenance costs by 50%/,. 


iy is known that the cost of main- 
taining electronic equipment 
greatly exceeds initial construction 
costs.7 The implications of this 
expense, in terms of both time and 
money, have become especially im- 
portant in the field of military elec- 
tronics. One attempt at improving 
this situation, which aims at de- 
creasing the number of potential 
failures, has been termed the “re- 
liability” approach. 

Other attempts at correcting the 
problem have been aimed at some- 
thing called “maintainability,” but 
the exact meaning of this term has 
not been clear. We will attempt to 
specify the term in quantitative 
fashion, provide empirical esti- 


Technician Fault 
Begins 
jTrouble Shooting 


on 


Failure 
is‘ 
Detected 


is 
Localized 


2nd Delay 


mates of its present status, and 
suggest techniques for facilitating 
future improvements in problems 
of maintainability. 


Maintainability Defined 


The utility of a definition of 
maintainability is determined by 
two main factors: (a) the degree 
to which it includes all of the basic 
elements of the maintenance proc- 
ess, and (b) the degree to which 
maintainability can be quantita- 
tively expressed. Therefore, it will 
be necessary to describe the actions 
required of a servicing technician 
prior to presenting the definition of 
maintainability. 

The servicing of equipment may 


Realignment or 


Rechecking is 
Performed 


Bi: Be 


Equipment is 
Back in 
Service 


Corrected 


Fig. 1 (above): Diagram illustrates the steps and the time 


Ist Delay 


delays associated with equipment failures that occur. 


Fig. 2 (below): Chart shows the results of tests to find 


the amount of time required to effect equipment repairs. 


Failure 
Occurs 


One Two 
Technician 


More Than 


Technicians Two Techs. 


Localization Time 
Correction Time 


Number of Cases 


30.9 86.2 109 
28.2 52.3 124 


a = 


128 58 
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be conceptualized as a series of 
functional steps along a time con- 
tinuum, with each taking some 
amount of time. The conceptuali- 
zation is shown diagrammatically 
in Fig. 1. This figure indicates the 
steps and the time delays asso- 
ciated with them. 

There are five delays and, with 
the exception of the second, all are 
“unavoidable” since some amount 
of time has to be spent on each. 
However, it is possible to reduce 
the second delay to a point ap- 
proaching zero if either of two 
policies is adopted: (a) a _ tech- 
nician is always kept on hand, or 
(b) maintenance actions are sim- 
plified to a point where the oper- 
ator can perform them. It is likely 
that either, or both, of these poli- 
cies would be adopted when the 
value of “down time” was especially 
important as is the case in certain 
critical military or civilian equip- 
ments. Therefore, the second delay 
cannot be considered “basic” to the 
maintenance process. 

The four remaining delays asso- 
ciated with the performance of 
maintenance functions may be 
grouped under three headings: (a) 
the first delay can be termed the 


This research was supported by the 
U. S. Navy under Contract N 61-339-330, 
monitored by the Flight Trainers Divi- 
sion, Human Engineering Department of 
the U. S. Naval Training Device Center, 
Port Washington, N. Y. The opinions and 
conclusions in this report are those of 
the authors and are not to be construed 
as reflecting the view or endorsement of 
the Department of the Navy. 
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detection time, (b) the third delay 
is the localization time, and (c) the 
sum of the fourth and fifth delays 
is the correction time. The validity 
of this subdivision of maintenance 
functions has been supported by 
empirical data. The authors ob- 
tained estimates of the localization 
and correction times for a sample 
of 258 electronic failures* and 
found that these two times were al- 
most completely independent, or 
unrelated. Although no data are 
available regarding the relation of 
detection time to either localiza- 
tion or repair times, it seems rea- 
sonable to assume that these will 
also be independent, or at least 
there is no reason to suspect an 
interrelation among the’ three 
times. 

The significance of this partially 
demonstrated and partially inferred 
independence is that the three ele- 
ments can be combined to arrive 
at a meaningful figure for an 
equipment’s maintainability; and, 
more important, attempts at in- 
creasing maintainability must con- 
sider each step as a separate prob- 
lem requiring a unique solution. 

On the basis of this informa- 
tion, it seems reasonable to con- 
clude that maintainability can be 
defined as the speed with which 
troubles are detected, localized, and 
corrected. While the definition of- 
fered above is merely a logical ex- 
tension of ideas already expressed, 
it has certain advantages over 
previously offered definitions. For 
example, it has been suggested that 
maintainability, m, be defined as 
the mean net time to repair fail- 
ures, u, expressed as a reciprocal,® 
M = 1/u. Also, Munger and Willis 
have suggested that it is the 
“rapidity and facility with which 
preventative maintenance can be 
performed and malfunctions diag- 
nosed and corrected.’ 

It can be seen that, on the basis 
of the two criteria suggested for 
determining the utility of a defini- 
tion of maintainability, the first of 
the previously suggested definitions 
meets one of them by being suf- 
ficiently quantitative; but it does 
not meet the other. The adequacy 
of the term “repair” is question- 
able since, if it is taken to include 
both localization and repair times, 


a. Actually, 362 reports were gathered 
but some had to be disregarded in certain 
comparisons since they were only partially 
completed, 
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it is too gross for use; and, if it 
is taken to include only repairs 


without localization, it is too spe- | 


cific for use. While the Munger 
and Willis definition has a more 


acceptable content, it lacks a clear 


statement of how this definition 
can be quantitatively expressed. 
For these reasons, the definition 
offered here seems more acceptable. 


Empirical Estimates 

of Maintainability 

An empirical estimate of the 
present status of maintainability 
was obtained by having technicians 


record fault localization and cor- | 


rection times as they serviced elec- 
tronic failures on training devices. 
The results of the survey are re- 
produced in Fig. 2. In order to per- 
mit generalization, an attempt was 


made to chose training devices | 


which were similar to other elec- 
tronic equipment. 


In Fig. 2, it can be seen that dis- | 
regarding detection time, the aver- | 


age “maintainability” of electronic 


training devices is approximately | 


120 minutes. Even if only simple 
troubles, i. e., those involving one 
technician, are considered, it is 


still no lower than approximately | 


60 minutes. It seems apparent that 


these time values could stand con- | 


siderable improvement. 

Additional estimates of localiza- 
tion time, e.g., time required to 
locate a faulty component, were ob- 
tained by the authors in another 
study utilizing technicians. In this 
case, fault-localization times were 
carefully recorded as technicians 
located troubles in two equipments: 
(a) a simple superheterodyne re- 
ceiver, and (b) a more complex 
radar pulse simulator.” In addition, 
two skill levels of technicians were 
studied: those just completing a 


basic military electronics course, | 


and those with more advanced 
schooling and experience. 

The time estimates obtained in 
this study were comparable to 


those obtained from the failure re- | 
ports discussed in the previous sec- 
tion. For example, the best aver- | 
age localization time recorded was | 


20 minutes. But this low value 
was only for the experienced men. 
(Continued on page 198) 


b. The receiver was produced for the | 


Naval Training Devices Center and is 
available in Training Kit No. 26K-1. The 


simulator was manufactured by HRB- 


Singer, Inc. (HRB Pulse Signal Simula- 
tor Model No. 6023-01). 
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ROHN 
COMMUNICATION 


TOWER 
_INo.60 


* This extremely 
heavy duty tower 
is designed for a 
wide variety of 
communications of 
all kinds. 

*x This No. 60 
ROHN tower is 
suitable for height 
up to 490 feet when 
properly guyed and 
installed. 

* Completely hot- 
dipped zinc galva- 
nized after fabrica- 
tion. 

* Designed for 
durability, yet eco- 
nomical — easily 
erected and 
shipped. ROHN 
towers have excel- 
lent workmanship, 
construction and 
design. Each sec- 
tion is 10 feet in 
length. 


Shown above is a ROHN 
No. 60G tower used for 
FM broadcasting, installed 
to a height of 300 feet. 


FREE 


Details and plet gineering specifi 
tions gladly sent on request. Also ROHN rep- 
resentatives are coast-to-coast to assist you. 


Write-Phone- Wire Today! 


ROHN Manufacturing Co. 


6718 W. Plank Road, 
Peoria, Illinois 
Phone 7-8416 


“Pioneer Manufacturers of 
Towers of All Kinds” 
Circle 135 on Inquiry Card 
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Providing a usable frequency range 
from 20 KC to 70 MC, 

this portable meter is ideal for 
checking laboratory signal generators. 


How fo build... 


A Transistor Frequency Meter 


By FRANK R. BRETEMPS 
and SACHIO SAITO 


Electronic Instrumentation Section 
Electricity & Electronics Division 
National Bureau of Standards 
Washington 25, D. C. 


HIS portable frequency meter 

provides an accurate and con- 

venient means for checking labora- 

tory signal generators. A funda- 

mental frequency of 1 MC is used, 

and strong beats are obtained up 

to 40 MC with usable output to 

about 70 Mc. It is also possible to 

check frequencies below 1 MC using 

F. R. Bretemps S. Saito the harmonic of the signal from 
ie: the generator. The lowest fre- 
5 Re ga tel The pat nr is quency which can be checked raperens 
a Pierce Oscillator. to be about 20 Kc. Since this device 


does not interpolate, it can also be 
regarded as a frequency com- 
parator. 

Most frequency comparisons can 
be made with the self-contained 
speaker, and, for slow beats, a dc 
output is also available for ob- 
servation with an oscilloscope or 
voltmeter. 

Fig. 2 shows the comparative 
size of the frequency meter and the 
layout of the parts. The circuit is 

(Continued on page 198) 


OUTPUT 
TO OSCILLOSCOPE 


. 
4 


GENERATOR 
INPUT c 


° ‘ 
| sa i 2NI38B 
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WHY YOU 
SHOULD 
THINK 


APICO 


FOR 
FERRITES! ... 


First of all, Mapico provides a wide range 
of pure synthetic iron oxides... unmatched 
for uniformity ...produced through the 
most precise automatic production controls 

.. in a plant with tremendous capacity. And 
Mapico iron oxides are made in three typically 
different particle shapes, each shape available 
in many accurately graded particle sizes. 
The selection of the proper Mapico oxide 
assists you in controlling electronic 
characteristics and shrinkage. 


COLUMBIAN CARBON COMPANY 
380 Madison Ave., New York 17, N.Y. 


WRITE FOR 


this useful, free, in- 
formative chart on 
MAPICO pure syn- 
thetic iron oxides for 
ferrites. 


| MAPICO IRON OXIDES | 
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DISTRIBUTOR 


for 
immediate delivery 
at factory prices 


Here’s what this new CLARE service 
means to you: 


Top quality—the same fine design and 
long life you get in CLARE custom-built 
relays and switches 


Fast service—overnight delivery on 
many items 


Easy purchasing — because you can order 
CLARE devices along with other 
components 

Able engineering assistance—available 
through CLARE field engineers, working 
in close cooperation with CLARE 
distributors 


When standard CLARE relays or switches meet 
your needs, distributor service saves you time, 
costs no more. When your special needs require 
custom design and production, CLARE custom- 
built devices give you exactly what you require. 


FOR NAME OF YOUR NEARBY DISTRIBUTOR 
write or call C. P. Clare & Co., 3101 Pratt Bivd., 
Chicago 45, Illinois. In Canada: C. P. Clare Canada 
Ltd., P. O. Box 134, Downsview, Ontario. Cable 
Address: CLARELAY 


Relays and Related Control Components 
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Frequency Meter 
(Concluded) 


shown in Fig. 1. Six transistors 
are used which operate from a 
single 1.34v mercury cell. The crys- 
tal oscillator is a Pierce oscillator, 
transistor Q3, whose output is 
mixed with the generator signal in 
transistor Q2. The resulting beat 
frequency output is direct-coupled 
to amplifier Q1. The output for the 
oscilloscope is taken at this point. 

A bias stabilizing circuit is used 
with transistors Q1 and Q2 which 
uses the 0.5v forward drop of sili- 
con diode D1. Additional amplifi- 
cation is provided by transistors 
Q4, 5, 6 to operate the self-con- 
tained loudspeaker. The current 
drain on the mercury cell varies 
between 6 and 11 ma depending 
upon the audio level. A pushbutton 
switch is provided to conserve the 
life of the cell. 

The crystal oscillator is adjusted 


Fig. 2: Comparative size of the frequency meter and the lay- 
out of the parts. A fundamental frequency of 1 megacycle is used. 


to a standard frequency of 1 MC 
with capacitor Cl. A generator sig- 
nal input of 1 millivolt at 1 Mc pro- 
vides a strong audible tone. The 
beat-frequency output for the os- 


cilloscope is about 10 mv; an aver- 
age output of 5 mv is available 
from 200 Kc to 20 Mc. The usable 
frequency range is from 20 KC to 
70 MC. 


Maintenance 
(Continued from page 195) 


Inexperienced men took consider- 
ably longer, and when their scores 
were combined with those of the 
experienced men, an average value 
of 25-30 minutes was obtained. 

From the results of both studies, 
it seems that the current maintain- 
ability value for a relatively sim- 
ple electronic trouble is 60 minutes 
or more. For more complex 
troubles, it becomes much higher, 
about 120 minutes. Unless equip- 
ments have extremely low failure 
rates, these values would result in 
a great deal of equipment “down 
time.” 

Suggestions for 
Improving Maintainability 

The improvement of maintaina- 
bility is not an easy task which can 
be accomplished in a casual man- 
ner. It is necessary to make a 
fairly intensive effort before any 
appreciable results can be obtained. 
However, the difficulty of making 
these efforts has been diminished 
by the publication of some detailed 
maintainability handbooks. 

An early guide to maintainability 
was written by Folley and Altman.' 
More recently, an exhaustive treat- 
ment of this area has been pre- 
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sented in Maintainability Hand- 
book for Electronic Equipment 
Design*. This latter reference con- 
tains numerous suggestions and 
summarizes most of the available 
work on maintainability. The re- 
sults of new research are also in- 
cluded. Since this handbook is 
readily available, no specific sug- 
gestions will be made in this arti- 
cle. However, some general guide- 
lines will be given. 

The authors feel that the present 
value of maintainability can easily 
be improved 50% by making a 
number of specific changes.¢ The 
first is to use a packaging (con- 
struction) method which will en- 
hance maintainability. Some new 
packaging methods have been de- 
vised and evaluated by the authors.? 
One of them has been shown to 
decrease fault localization time as 
much as 40% below its present 
level. In addition, since these new 
methods. use easily replaceable 
plug-in units, fault correction time 
should be decreased considerably 
below its present level. When com- 
bined, the savings in both localiza- 
tion time and correction time 
should result in at least a 50% 
average improvement in maintain- 
ability. 

Further reductions in mainte- 
nance time can be achieved by the 
use of special “cookbook” type 
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troubleshooting manuals. This pos- 
sibility has been discussed in the 
previously mentioned handbook.* 
Further attention to this problem 
has been scheduled as part of the 
U. S. Navy’s program on mainte- 
nance. Results of this new work 
should be available within the next 
year. 

A third suggestion concerns the 
analysis of the technician’s task to 
insure that the physical and psy- 
chological demands placed upon 
him are reasonable. For example, 
he may not be able to carry all of 
the necessary servicing equipment 
at one time; therefore, valuable 
time is lost as additional trips are 
made. Furthermore, the arrange- 
ment of servicing operations may 
not be in a sequence which takes 
maximal advantage of the tech- 
nician’s habits and preferences. 

The final suggestion concerns the 
minimization of time by the use of 
automatic fault detection and local- 
ization equipment, along with plug- 
in replaceable units. If this sug- 
gestion is followed, the entire ser- 
vicing time could be reduced to 
considerably less than ten minutes. 
However, it must be remembered 
that the addition of the automatic 

(Continued on page 202) 


ec. It is also possible that the need for 
more than one technician servicing a sin- 
gle trouble might be decreased by applica- 
tion of the same methods. 
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ELECTRICAL CHARACTERISTICS AT 25°C. 


Junction Cut-Off 
Capacitance Frequency 


Micro-Min Varactor Type wut. (max.) KMC (min.) 


D-4140A D-4141A 3.0 30 
D-4140B 0D-4141B 2.0 40 
D-4140C 0-4141C 1.8 50 
60 
70 


D-4140D 0-4141D 1.4 
D-4140E D-4141E 1.0 


SILICON 


- VARACTORS 


W! SYLVANIA 


1 Series 


D-4140 Series 


Shown actual size 


in two easy-to-mount microminiature packages 


Sylvania complements its MICRO-MIN microwave diode 
family with two series of even tinier microwave com- 
ponents— MICRO-MIN VARACTORS—using silicon material 
and Mesa structure. Both packages are hermetically 
sealed, use low-loss glass, and offer environmental rugged- 
ness. Electrically similar, they are now available in types 
with minimum cut-off frequencies ranging from 30 KMC 
to 70 KMC. 100 KMC types soon will be announced. 


VARACTOR series D-4140 features a package with gold- 
plated precision axial mounting studs and cylindrical glass 
case. You will find it easy to design a drop-in mounting for 


D-4140 VARACTORS. VARACTOR series D-4141 utilizes a 
glass package with gold-plated end caps —suitable for 
clip-in mounting. 


Designing microwave products? Include the advantages 
of compactness and reliability offered by Sylvania MICRO- 
MIN VARACTORS. For price and delivery information, con- 
tact your Sylvania field office or your local Sylvania 
Franchised Semiconductor Distributor. Or, for technical 
data on specific MICRO-MIN VARACTOR types, write Semi- 
conductor Division, Sylvania Electric Products Inc., Dept. 
1910 Woburn, Massachusetts. 


SYLVANIA 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS ‘es) 
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35,000 SMASHING, 
BATTERING IMPACTS— 


and still working perfectly! 


eeeeeeeeseeeeee 


w “ 
TEN-FOUR 
COMMUNICATIONS MICROPHONE 
proves its incredible durability 
in this gruelling destruction test! 


Oe me ies ” 


New SHURE “TEN-FOUR” MICROPHONE, with exclusive 
Armo-Dur housing, and another microphone with standard 
die-cast metal housing were dragged for miles on a test drive 
over all kinds of pavements at speeds to 30 mph. In a matter 
of minutes, it was subjected to greater punishment than a 
lifetime of severest mishandling and here’s the result: 


Standard microphone with die-cast 
metal housing — cracked, broken, 


Ten-Four with Armo-Dur Housing 
virtually unmorked—still performed 
perfectly! abraded—microphone inoperable. 


For the microphone that stands up under severe operating 
conditions with no loss of high s h intelligibility, be sure 
to specify the Shure “Ten-Four” when you order your new 
communications equipment or replacements. 


(Can be furnished with “Controlled Magnetic” or carbon cartridge.) 


SHURE BROTHERS, INCORPORATED 


222 Hartrey Avenue, Evanston, Illinois 
HIGHEST QUALITY MICROPHONES —FIXED-STATION AND MOBILE 
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Tape Unit Modification 


EUGENE A. CHASE, Ch. Eng. 
WKJG, Fort Wayne, Ind. 

An inexpensive modification may be made on Collins 
Tape Units to prevent the drive motors from running 
continuously while not in actual use. 

Before modification the system is designed so that 
the motor runs continuously as long as the power 
switch is on; to turn the power switch off also turns 
off the audio tubes in the unit requiring at least 30 
seconds of warm-up time. 

We modified the circuit so that the amplifier was 
on continuously and the motor started only when a 
tape cartridge was inserted. 

To do this, first remove both wires from the micro- 
switch SW 104 and connect them together. Remove 
the two wires on the ac switch SW 101 that go to 
the motor and the solenoid control circuits. Tie these 
wires on to 1 terminal of SW 104, run a jumper from 
the other side of SW 104 back to the point on the ac 
switch where these wires were disconnected. Next 
remove the ready lamp socket PL 102 and tape the 
wires so they will not short. Install a neon type 110v 
ac pilot lamp and socket in place of PL 102 and con- 
nect it across the motor circuit. This completes the 
modification. 

We have made this modification and have found no 
problems with it. 


A Modification for Gates RMC 12 


GEORGE F. PROVINCE 
KBTN, Neosho, Mo. 

The Gates RMC12 remote control unit has proven 
itself quite reliable when properly maintained. One 
item of care, and so stated in their instruction manual, 
is the weekly frequency alignment of each control 
oscillator to its respective selective amplifier or re- 
ceiver. 

It is normally necessary for two persons to be 
available for these adjustments, one at the studio to 
key and adjust each oscillator, and one at the trans- 
mitter site to guide him through these adjustments 
by monitoring the voltage readings of each selective 
receiver relay control tube cathode. 

This procedure may be reduced to one person who 
can perform this necessary task quite easily. This is 
possible only if the station is not making use of all 
ten remote metering functions. It is felt that most 
users of the RCM12 will have at least two and prob- 
ably four steps of their metering selector free. Our 
system has four unused steps and is thus described. 

Connect a 10K to 20K resistor from each cathode 
of the four 6SN7 relay control tubes of the selective 
receivers to the last four segments of the receiver 
stepper. The cathode connections are available at 
each receiver at its respective female chassis con- 
nector. (Refer to your circuit diagram for proper 
identification.) The stepper section used is that one 

(Continued on page 204) 
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ww OfRAINGERINC 
Specialists tn 
ELECTRIC MOTORS 


Shown actual size 
IDEAL FOR 


COMPUTER 
PATCHWORK 
PANELS 


4000 Items in Stock 


PROMPT DELIVERY. Warehouses 

ELECTRIC MOTORS and sales offices coast-to-coast (see list 

250 te 60-HP below.) All fully stocked for pick-ups or 
GENERATORS 24-hour shipping service. 


Take your pick from the large selections of CAMBION BLOWERS SALESMEN at each office available for 
miniature jacks and plugs. Varying widely in types, these top EXHAUST FANS help and guidance. 
quality, precision made units are ideal for quick, tight, space- AIR CIRCULATORS 
saving patchwork on panel boards. HEATING EQUIPT WHOLESALE ONLY. Free net price 
The jacks make perfect electrical connections, thanks to mm catalog sent only when requested on 
their special beryllium copper compression springs, floating UMMUUISNULAE letterhead. No consumer requests hon- 
D keys and solid fronts. Jacks are available in shank lengths POWER TOOLS ored. O.E.M. prices available for quantity 
for varying panel thicknesses, pin diameters of the plugs are buyers. 
080”, .062” and .045”. 
Write Cambridge Thermionic Corporation, 504 Concord Pg 188 PAGE CATALOG and buying 


Avenue, Cambridge 38, Mass. for full details on these and other ae ans guide. Includes detailed descriptions 
products in the wide line of on over 4000 items. Lots of technical 


ee and application data. Request your 
AMBION: 


free copy. 
The guaranteed electronic components 
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FOR RELIABLE 


ec ae AEINMINGHAM 40 701-6th Ave, N MOMANA Ze 1516 Webster St. 
l #7014 ve. N. HA 2e ‘ebster 
CC PATCH BOARDS ee ARIZONA NEW JERSEY 
SIZE AND PHOENIX e 1022 N. 21st Ave. NEWARK 26355 Mulberry St. 


AAT Te ROCK © 1806 Scott St. NEW YORK 

MY COUNT | e CO! ALBANY Ivin A 

ECONO CALIFORNIA LB 6 20 Col vin fa ve. 

LOS ANGELES 330 1401 E. 3rd St. E 13 al St. 
el . SYRACUSE 6e Tarbell Rd. 


SAN DIE 144 vio rket St. 
SAN FRANCISCO 100519 Potrero Ave. | MOMARLOTTE 30 1210 S. Mint St. 
COLORADO onto 
DENVER 5 2520 Larimer St. CINCINNATI 6 ©2400 May St. 
SRARTFOND* (After May 1960) CLEVELAND 1462150 Hamilton Ave. 
M 1 
DISTRICT OF COL. uy BUS 15400 E. Livingston Ave. 
WASHINGTON 18 1860 Adams, N.E. uth: 
FLO! YOUNGSTOWN 2 16 Pyatt St. 
SRC KSONVILLE $036 W. 12th St. OKLAHOM es 
MIAMI 37 © 2727 N.W. 2nd Ave. ORLAHOMA CITY 20316 E. Grand Ave. 
euamuen 1509 Cypress St. OREGON 
EORGIA OS! 
ATLANTA 16¢ 1046 Memorial Dr., S.E. oaa,_,_" Wt, Mlestorings 
ILLIN ALLENTOWN e 723 E. Green St. 
CHICAGO 1262330 W. Adams St. 
ieiroae PC STeatw aman ne. | BARS Sabo nae 
ae RHODE ND 
INDIANAPOLIS 201714 E. Riverside 
SOUTH BEND 1801133 So. Main St wOROVIDENCE 5236 Georgia Ave. 
1OWA 
KNOXVILLE 173528 Broadway N.E 
DAVENPORT e 1215 E. River St. y ° 
DES MOINES 14066 Washington Ave. preted pat Any Eh 


KANSAS 
TEXAS 

le apes DALLAS 1002425 Ferris St. 

LOUISVILLE 3¢ 120 S. 12th St. 

LOUISIANA GU 

ee EER Rts seo ad Bee St. USAN, ANTONIO 20606 €. Crockett St 

Vector Patch-Boards provide simple, economical units naan I SALT LAKE CITY 160527 No. 3rd W. 


, . . VIRGI 
for multiple-connection, single conductor patching. soe ye St. NORFOLK 8835 W. 44th St 
e . ry - 
Useful for low cost computers, test boards and a sre ©. tite iichate Re. WASHINGTON 
z : : s GRAND RAPIDS 3¢ 545 Grandville S.W. SEATTLE 4¢ 1001-9th Ave. S. 
multitude of connecting applications. Receptacles are MINNESOTA ie ee 128.8 Main Ave. 
. MINNEAPOLIS 4 1818-4th St. 
0.265” on centers and take .087-.091 diameter MISSOURI 7. CHARLESTON © 1037 Central Ave. 
: KANSAS CITY 8» 1629 Broadway WISCONSIN 
plugs. Patch cords also available. Standard . LOUIS 3# 2110 Pine St. MILWAUKEE 40 136 E. Walker St. 


boards available or readily made to size required. 
Write for information: 


Vaavde aUhatneute anmeawe WW ORAINGER.INC. 


1100 FLOWER STREET » GLENDALE 1, CALIFORNIA 
CHAPMAN 5-1076 Dept. 113-B GENERAL OFFICES, CHICAGO 12 
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Maintenance 
(Continued from page 198) 


equipment will not help if it causes 
more trouble than it corrects, nor 
will it help if it is inaccurate in 
operation. 
Summary 
This article has attempted to 
evaluate the present status of main- 
tainability. It began with defining 


maintainability as the speed with 
which troubles are detected, local- 
ized, and corrected. Then, empirical 
data were cited which estimated 
that (on the average) sixty min- 
utes are required to service simpler 
electronic troubles, and 120 min- 
utes or more are required to service 
more complex troubles. The final 
section of the paper suggested ways 
of increasing maintainability. These 


Simulate ICBM Attacks 


RCA’s West Coast Missile & 
Surface Radar plant, Van Nuys, 
Calif., is simulating mass attacks 
on the U.S. by intercontinental 
ballistic missiles using magnetic 
tape. The tape is fed, for test 
purposes, into two huge electronic 
data processing systems. 

The systems are slated for in- 
stallation this fall at headquarters 
of the North American Air 
Defense Command at Colorado 
Springs and the Stragegic Air 
Command at Omaha, Neb. There 
they will process signals from the 
bases of the Ballistic Missile Early 
Warning System (BMEWS — see 
Electronic Industries, Vol. 19 No. 
4 April 1960, pp 98). 


Eglin Test Range Contract 


Vitro Laboratories Div., Vitro 
Corp. of America (261 Madison 
Ave., N. Y.), has been awarded a 
$7 million Air Force contract for 
operation and maintenance of the 
Eglin Gulf Test Ranges through 
June 1961. The EGTR is used in 
evaluating new weapons systems 
and for R & D of Air Force guided 
missiles. 

The range went operational early 
this year. Since then, successful 
launchings of triple Bomarc A and 
Bomarce B missiles have been ac- 
complished. Recent installations 
are new RCA FPS _ long-range 
tracking radars and an extensive 
microwave system. 


were of three general types: (a) 
design changes, (b) improvement 
of manuals, and (c) study of the 
maintenance task. Appropriate 
sources of data, i. e., existnig main- 
tainability handbooks, were dis- 
cussed briefly. 
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MICROTRAN company inc. 


145 East Mineola Avenue, Valley Stream, New York 


catalog \iie 


® Recycling virtually 
@ Unaffected by Voltage fluctuations (from 18 to 32 volts DC) 
@ Repeat Accuracy +5% 


This new AGASTAT meets the environmental requirements of MIL-E- 
§272A. Built to withstand the rugged conditions of missile and aircraft 
applications. Lightweight—less than 15 ounces. Space saving—4/g” 
114” deep. Adjustable, with time delays from 
.030 to 120 seconds. Choice of operation for energizing or de-energiz- 
ing. For complete specifications, write Dept. A37-1032. 


AGASTAT TIMING INSTRUMENTS 


11%,” wide... 


DESIGN 


TIMING 
RELIABILITY 
INTO 
YOUR 
CIRCUITS 


specify... 


NEW MINIATURE AGASTAT’ 


time] delay / relays 


less than .020 seconds 
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ELASTIC STOP NUT CORPORATION OF AMERICA 
1027 NEWARK AVENUE, ELIZABETH 3, NEW JERSEY 
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ARMAND-RICHARD®S 


SPERRY SEMICONDUCTOR 
DIVISION 


OF 
SPERRY RAND CORPORATION 
NORWALK, CONNECTICUT 


Whether it’s fishing or designing equipment, you’re proud when you've accom- 
plished what you set out to do. You feel a sense of security . . of satisfac- 
tion . . whether the job be big or small. 


As engineers, we have more opportunities than the average man to concen- 
trate, solve problems and experience satisfaction. 


A constant source of pride is the product reliability accomplished through control 
of quality during mechanized manufacture. For example, the new low voltage 
series of PNP Silicon Alloy Transistors enables many engineers working on 
choppers, modulators demodulators, etc., to achieve performance of which they 
can be proud. Evidence: Sperry’s new Technical Application Bulletin #2107. 


IS OUR MIDDLE NAME] . SEMICONDUCTOR INTEGRATED NETWORKS 
(SEMINETS"), TUNNEL DIODES. MESAS AND SILICON TRANSISTORS AND DIODES. 
REGIONAL OFFICES: CHICAGO, ILLINOIS; EL SEGUNDO, CALIFORNIA; 


WESTWOOD, NEW JERSEY; TEWKS- 
BURY, MASSACHUSETTS; STAMFORD, CONNECTICUT; 


TOWSON, MARYLAND; MASSAPEQUA PARK, NEW YORK. 
* Trade Mark, Sperry Rand Corporation 
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which is visible by back view of the chassis. The 
resistors may be connected in the order of measure- 
ment that you desire. This will provide cathode 
voltages for measurement at the studio. Since origi- 
nal wiring to the stepper terminates at TB-103, pairs 
#6 through #9, of these four steps, they are unused 
and the wiring is left intact. 

At the studio, or metering end, it will be necessary 
to remove the individual wires from terminals #1 
of each adjusting pot, actually rheostats, R6 through 
R8 since they are connected to the front panel meters. 
The available cathode voltages are too great for their 
usage and since these meters are on the front panel, 
they are inconvenient for oscillator alignment. 

Upon disconnecting these three leads, lay them back 
and tape, bearing in mind that they may be used later 
for their normal function. Your choice of circuit mea- 
surement will now be decided. We used two nylon 
insulated pin jacks, mounted on the back brace of the 
transmitting unit, which also contains TB-1. Use that 
portion that is free due to unused oscillator sections, 
preferably to the extreme left as viewed from the rear. 

Connect a lead from TB-1, terminal #9 to the posi- 
tive or red pin jack. Connect a lead from TB-1, termi- 
nal #2 to the negative or black pin jack. For meter- 
ing, any de voltmeter of 1000 ohms per volt or better 
may be used that will indicate from 20 to 30 volts on 
the same range. To align the oscillators, key each 
one and dial up that particular cathode voltage read- 


out. A miniature clip type jumper is quite helpful, 
connecting from the tone amplifier input bus to each 
oscillator output as required. All of these connections 
are available at the tone control switches. 

This system has been particularly helpful and time- 
saving when that time is reached where the frequency 
of a particular oscillator may no longer be kept 
within its selective receiver passband through normal 
adjustment and has to be corrected by changing com- 
ponents within the oscillator. 


EXPENDABLE MODULES as replacement units in 
aviation electronics equipment is being investigated 
for the Navy by the National Bureau of Standards. 
The first reports of this study indicate that disposal- 
at-failure models will not only help solve maintenance 
problems but they are also compatible in future design 
trends. The cost of procuring and maintaining elec- 
tronic equipment design for expendable modules is 
approximately equal to the cost of maintaining equip- 
ment containing repairable units. One of the con- 
clusions drawn is that the optimum size module which 
would be the cheapest and easiest to procure and 
easiest to maintain, is one with 4 to 8 tubes. This 
estimate applies to both expendable and repairable 
units. 


AIR TRAFFIC CONTROL ASSOCIATION’S “Pro- 
ject 2000” is a new series of long range studies. The 
first item on the agenda is a look at the urgent prob- 
lem of a 2-way data link system for air-ground-air 
automatic communications system (AGACS). 
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-506-CE—Piug with Cap SOCKETS 


500 SERIES 
Proven Quality! 


For 5,000 Volts, 25 Amperes 
per Contact Alterable by 
clreuit Characteristics. 


Socket contacts of phosphor bronze, knife-switch type, cad- 
mium pleted. Plug contacts hard brass, cadmium plated. 
Made in 2, 4, 6, 8, 10 and 12 contacts. Plugs and sockets 
polarized. Long-leakage path from terminal, and terminal to 
ground. Caps and brackets, steel parkerized (rust proofed). 
Plug and socket blocks interchangeable in caps and brackets. 
Terminal connections most accessible. Cap insulated with 
canvas bekelite. 


Write for Jones BULLETIN 22 for full details on line. 


= HowaRD B. JONES DIVISION 
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$-506-DB 
Socket with deep Bracket 


MIXER-PREAMPLIFIERS 


for 


EXTREME 
MINIATURIZATION 


Featuring rugged construction and small 
size, low weight and power consumption, the 
LEL MMX-4 Mixer-Preamplifier utilizes all 
solid-state components to provide design en- 
gineers with an ideal microwave receiver 
front end, for wide applications. 


Noise Figure 10db typical 

Low Power Requirements ...+-20v @ 10ma, —20v 

10ma 

Small Size 2-1/4" x 1” x 4-5/16” 

Lightweight Less than 9 oz. 

Gain 

Bandwidth 

Send for comprebensive Microwave, 

IF, RF Amplifier Catalog. 


z= £.... AKRON STREET, COPIAGUE, N. Y. 
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POLARAD 


MICROWAVE 
GENERATORS 


500 mc to 50,000 mc 


Mall This Card 


ww 


12345678 
POLARAD ELECTRONICS CORP. 
43-20 34th St., Long Isiand City 1, N.Y. 
Please send me information and specifications on 


(] Model PMR (1) Model PMX 

(1 Model MSG-1 (1) Model CSG 

(10 Model MSG-2A (1) Model PMK 

C) Model MSG-34 ( Model EHF (generator) 

(CO Model KSS C Model EHF (source) 

CO) A copy of ‘“‘Notes on Microwave Measurements.” 
My application is 


POLARAD 


POLARAD 


MICROWAVE 
GENERATORS 


500 mc to 50,000 mc 


MOST FEATURES 


MODEL MSG-! 


MODEL EHF (Generator) 


MODEL PMR 


500 to 
1,000 mc 


Complete modulation 
capabilities — internal 
pulse modulator or 
FM modulator 


950 to 
2,400 mc 


Complete modulation 
capability including square 
wave modulation 


MODEL MSG-2A 


MODEL KSS 


2,000 to 
4,600 mc 


Complete modulation 
capability including square 
wave modulation 


4,200 to 
11,000 mc 


Widest frequency range in 
a single instrument 


1,050 to 
11,000 mc 


Compact high power signal 
source with plug-in tuning 
units — internal modulation 


4,450 to 
11,000 mc 


Calibrated 1 milliwatt signal 
generator with complete 
modulation capability 


CSG 


1,000 to 
16,000 mc 


Higher power sweep 
generator 


MODEL 
PMK 


10,000 to 
21,000 mc 


Wider modulation 
capabilities — calibrated 
10 milliwatt output 


MODEL EHF (Source) 


No 
Postage Stamp 
Necessary 
If Mailed in the 
United States 


BUSINESS REPLY CARD 
First Class Permit No. 18, Long Island City 1, N.Y. 


POLARAD ELECTRONICS CORP. 
43-20 34th St., Long Island City 1, N.Y. 


POLARAD 


MODEL EHF 
(generator) 


18,000 to 
39,700 mc 


High frequency signal 
generator — operates on 
fundamentals 


MODEL EHF 
(source) 


18,000 to 
50,000 mc 


Widest and highest 
continuous frequency 
range — operates on 
fundamentals 


POLARAD 
CORPORATION 


43-20 34th Street, Long Island City 1, N.Y. 
Representatives in principal cities. 


CTRONICS 


fast, direct-reading, easy-to-use 


panoramic LP-1a 


SONIC SPECTRUM ANALYZER 


Coast-down" analysis of Gyro Motor by Mode! LP-la Spe 
trum Analyzer. Area A shows decreasing fundamental fre 
quency, resonant rise and decay, and vibration components 
over 60 successive scans in one minute 


The Model LP-la "“quick-look” helps locate and evaluate dis- 
crete or random signals faster and easier by scanning the entire 
spectrum logarithmically from 40 cps to 20 ke. Once every 
second it automatically separates, measures and plots the fre- 
quency and voltage of waveform components on the calibrated 
X and Y axes, respectively, of a long persistence 5" CRT. 


For very detailed analysis, linear segments 40 to 5000 cps 
wide, centerable between 0 and 20 kc, may be magnified on 
the screen. 

Amplitude ratios of up to 40 db can be simultaneously 
measured. 

High sampling rate and panoramic displays assure: 

1 Minimum risk of missing weak signals or spectrum holes. 

2 Fast measurements by eliminating slow point by point plots. 

3 Simultaneous measurement of signals with widely divergent 
amplitudes and/or frequencies. 

4 Continuous analysis of rapid changes in spectral content or 
design parameters. 

Proved in hundreds of research, design and production installo- 

tions, the LP-Ia is a valuable tool for Noise and Vibration analy- 

sis © Harmonic and IM Measurements ¢ General waveform stud- 

ies © Power Spectral Density Analysis * Response Curve Tracing 


SUMMARY OF SPECIFICATIONS: 


Frequency Range: 20 cps—22.5 kc. 


(1) Preset linear frequency scans: any segment width of 200, 
1000, 5000 cps centerable from 0-20 kc; Variable from 
40 cps to 5000 cps with Auxiliary Function Unit C. 
(2) Preset Log Scan—40 cps to 20 ke. 
Frequency Scales: Linear and Log 
Center —* Control: Calibrated 0-20 ke (used on lin 
é scan 
Dynamic Range: 60 db 
Amplitude Scales: Linear and 2 decade log (Expandable to 


60 db) 

Sensitivity: 500 uv to 500 v for full scale linear deflection 

Voltage Accuracy: Lin Sweep (40 cps—22.5 kc): +5% or 
+0.5 db. Log Sweep (40 cps—20 kc}: +10% on lin. 
ampl. scale, +1.5 db on log ampl. scale. 

Scan Rate: |/sec., internally generated; adjustable with acces- 
sory equipments 

Resolution: For log scan, automatically optimized. For lin scan, 
preset 30, 75 and 170 cps at 200, 1000 and 5000 cps 
sweepwidth, respectively. Variable from I0 cps to | ke 
with Auxiliary Function Unit C. 


e 


See 


2900 


Panoramic 


J /e the leader 
[ty 
RADIO PRODUCTS. INC. 


< Circle 145 en Inquiry Card 


20 cps-22.5 KC. 


HIGHLIGHT FEATURES: 


l-sec. “quick-look” at entire spectrum (40 cps—20 
Magnified analysis on reduced sweep widths 

Direct reading frequency—selective voltmeter 
Exceptionally stable circuitry: better than 5 cps/hr. 


Economical @ Simple Operation 


», for accurate 
: data 


Write, ote or phone NOW for detailed informa. cs 
tion and specifications on the Model LP-ia 
See Panoramic's growing range of 
versatile instruments . . . in dynamic 
action... at 
EIME—Ipm to 9pm 

. 5 & 6—Roosevelt Field, L. |., N. Y. 

. 1l—Treadway Inn, Norwalk, Ct. 

. 13—Nelson House, Poughkeepsie 

. 17—Meadowbrook, Cedar Grove, N. J. 


+. 19-20—Cherry Hill Inn, Phila.-Moorestown, N. J. —NEC—Booth 261 
PANORAMIC RADIO PRODUCTS, INC. 


540 South Fulton Avenue, Mount Vernon, N. Y. @ Phone: OWens 9-4600 
@ TWX-MT-V-NY 5229 Cables: Panoramic, Mount Vernon, N. Y. State 
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July, 1960 Gov. Contract Awards Hate cole"ontmme” aA 


Homing sets, radar 
Indicators, special purpose 

(Continued from page 19) Intercoms 
Intervalometers 
lon sources ... 

Isolators, waveguide 
Computers, range ...........- Dome, sonar neat 146,400 Loran oe BS eas 
: Enclosures, electromagnetic Measuring set, trajectory .. 


Loo shielding ... 46,537 Memory system, digital 
Control, intercom Feedback assemblies, antenna 327,568 Meters, field strength 
Controls, radio .......... Frequency standard at 60,302 Meters, frequency 
Controls, static ... Fuel cells ... Pe oe 141,259 Meters, 
Converters mn Galvanometers Soh 90,000 Meters, 
Couplers, Generators, X-ray ; 39,817 Meters, watt .. 
Data transfer system Es Generators, special purpose 527,231 Monitoring systems 
Delay lines ....... oy Generators, signal . = p Multicouplers, antenna 
Detectors, radar ... Tes Gyroscopes ............ .. 3,123,453 Multimeters .. 
Direction finders .... suc Handsets 37,112 Multipliers, r-f 
Discriminators .... ; Hardware, electronic ........ 57,339 Multiplex equipment 
Oscillators 
Oscillators, BW 
Oscillographs 
Oscilloscopes 
Paper, recording 
Phasemeters 
Power supplies 
Pre-amplifiers a 
~ ee .. 24,124,696 
Radar, doppler -.. e+ 4,424,926 
Radiac sets = 844,447 
Radiometers Rea 60,175 
Radio sets 2,127,465 
Radomes a fee 803,370 
Reactors = 26,250 
Readouts ... Pekians 100,000 
Receiving array, fixed buoy ... 275,000 
Receivers, homing el 28,108 
Receivers, loran - 985,000 
Receivers, radio .. 2,076,728 
Receivers, sonar 934,713 
Recorders ; 179,759 
Recorder/reproducers Peas 974,264 
Recorders, video tape ms 65,320 
Regulators, circuit fe 12,480 
Relays, armature one 95,439 
Rectifiers j 80,984 
Resistors, variable .. ; 124,873 
Simulators, radar signal 4 171,502 
Slides, recording _.. 55,222 
Sonar equipment ’ 275,020 
Spectrometers : 84,585 
Spectrometers, mass : 45,363 
Spectrographs 50,075 
: ,; oe Standards, voltage-current 132,320 
Widest Variety { #2 Stations, call signal ; 113,555 
Z Ope A ceenaers, radar signal . ‘ 149,416 
: : witchboard equipment : 475,429 
Highest Accuracy eee Systems, telemetry 28,129 
: nt : Systems, TV : 31,315 
Size 8 Rotary Components olb oo Ht ae 
Tape, electronic 164,819 
Tape transport i 51,724 
Telemetry equipment > 6a 
| Telephone equipment .. 41,112,679 
= Teletypewriter sets . be ee 204,230 
: Terminal equipment ' 177,544 
nH ite, : Test sets, radar .. . 568,136 
= 
& 


Testers, rocket circuits Gees 29,582 
Testers, transponder .... 1,928,000 
: Testers, vibration Pe 43,365 

Transceivers, radio ... 1,198,576 
* A Partial Showing Transducers : 70,049 


Clifton Precision’s size 8 rotary components have been tried and proven by customers over the past 4 years. More than 50,000 have been ar vga ; a 
shipped. These are the most accurate and best tested (because they are use tested) size 8 rotary components on the market today. ease ne . 2.594.775 
1. Torque aoe har — 2 er mayen Be "aie cae a — paige “y oe anid b ae tial Transmitters, coordinate data .. 12,894,376 
(hi Z) 10. Electrical resolver (.5 tr.) 11. Precision computing resolver (leedback winding) 12. Electrical resolver (1 tr.) 13. Linear trans. Transmitters-receivers 

former (115v. input) 14. Linear transformer (26v. input) 15. Servo motor (1” length, .40 in-oz stall torque) 16. Motor generator (10v. input) Transmitters, rate of flow 

17. Serve motor (53/64 long) 18. Serve motor (35v. center tap) 19. Servo motor (26v. center tap) 20. Motor generator (26v. input) 21. Serve Transmitters, radio 
motor (.30.in-oz stall torque) 22. D.C. motor (14v. input) 23. D.C. motor (28v. input) Tubes, wc Baty 


ubes, klystron 
CLIFTON PRECISION PRODUCTS CO., INC. PP fh ell 


Tubes, thyratron 
Ctrerenr- wnereurse te Tuners, antenna 
Sales Office: 5050 State Rd., Drexel Hill, Pa.—MAdison 2-1000, TWX LNSDWN, PA. 1122 (v). Vibrators 


Wire, electronic .... 
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Meee rem, || DO YOU HAVE TO MARK 


“Component Failure Rates Associated with In- 
stallation Environment,'' D. Earles, Martin Co., 
Denver, Colorado. 0 a as " a 
“Proprietary Items—Latent Hazards,’ D. 8B. 


Christian, Bendix, Mishawaka, Ind. ss 
“How Much Component Reliability is Justified,’ Products Re uring 
N. Cook, Westinghouse, Baltimore, Md. 

"Optimization of Park Application Data,"* John 


fevtehe end homer Wer. Geverat Becrrc, | HI Frequent Copy Changes? 


Wednesday Afternoon, Sheraton-Plaza ’ 
November 16, 1960 Hotel KRENGEL’s 


engraved Deep-Kut type is the ideal answer 
SPACE ELECTRONICS —Ii wherever sharp permanent markings are required 
Chairman: L. M. Hollingsworth, Air Force Cam- 


bridge Research Laboratory, Bedford, Mass. on hard-to-mark products. c : P 
"The Able-Five Communication System,"' Paul F. Bakelite Typeholders permit speedy interchange ° 
Glaser, Space Technology Labs, Inc., Los An- perfectly aligned, engraved Deep-Kut Vinylite 


geles, Calif. a 
“Gpties! Doppler fer Seoce Novigation,” &. 6 letters and numbers. These holders are equipped 


Franklin and D. L. Birx, Franklin Institute, Phila- with a winding adjustment button and slots for 
delphia, ~ P ‘ c type characters and numbers in the sizes and 
"An Attitude-Control System for a Communica- : H : 
tions Satellite,’ Richard W. Whealan, 6. E. 3 = along side. Four different size 
Missile Systems, Philadelphia, Pa. holders for every use. 
"Geometry of Satellite Communications,’ F. W. 
Sinden, Bell Telephone Laboratories. Murray 1/16 ABC123 @ Complete sets 


HN 3/32 ABC123_—— Sauer Yone a 
Wednesday Aft , Sheraton-PI ) i 
November 16, 1960 se Hotel 1/8 ABC123 —a'$5.95 in any 


STANDARDS AND MEASUREMENTS 5/32 ABC123 size. 


Chairman: R. A. Soderman, General Radio Com- Bakelite holders in 4 


pany, West Concord, Mass. sist from $3.95 to 
“Better Standards Through Better Understand- 
ing,’ J. F. Hersh, General i 


Radio Company, Krengel Engraved > 


West Concord, Mass. Deep-Kut Stamps give 
“A Sonic Thermometer for the Measurement of you razor-sharp 
Gas Temperatures," P. Felsenthal, Allied Re- stamping impressi 

search Associates, Inc., Boston, Mass. every time! 


“Analysis of a Detector Circuit Using a Semi- 
conductor Diode,"’ T, C. Anderson, Hewlett- 


Packard cane, Palo Alto, Calif. . M A N U FA C T U R N G C 0 % N C ? 
"Di i i F Vv 

Transmicton tJ. CoWilliams, Plekord & Burns. 227 Fulton Street, New York 7, N. Y 
Inc., Needham, Mass. COrtlandt 7-5711 


Wednesday Afternoon, Sheraton-Plaza 
November 16, 1960 Hotel 


THE NEW DOD PROGRAM FOR RADIO-FRE- 
QUENCY COMPATIBILITY 

hoi he eS a . 

Tan ee SPECIAL EISLER MAKES THE LARGEST ASSORTMENT OF SPEGLAL 
Pe Teetaiic. ameatibility Prediction,’ W. STANRARG, WELDING Ties, ACCESSORIES & 

etley Hanscom Field, Bedford, 

a . C + 5 WELDING TIPS, 

“Radio Frequency Contro hrough Initial De- 
won.” C. E. P. Keen, Welex Electronics Corp., HOLDERS 
ass 
“New Developments in Microwave RFI Instru- and 
mentation,"" B. Rosen, Polarad Electronics 


Corp., Brooklyn, Ae WELDING JIGS 


“Filters for Harmonic Suppression,"’ V. Price, G 


E. Microwave Lab, Palo Alto, Calif. 

Wednesday Afternoon, Commonwealth ~ 

November 16, 1960 Armory 

ENGINEERING WRITING AND SPEECH MADE TO YOUR 

ig A. H. Cross, Raytheon Co., Burling- SPECIFICATIONS 
on, Mass. 

“Human Responses, A Vital Link in Communica- 
tions Progress,’ B. Dudley, Advanced Develop- 
ment Division, Laboratory for Electronics, Bos- 
ton, Mass. 

‘Commercial Instruction Manuals for Electronic 
Instruments," F. T. Van Veen, General Radio 
Company, West Concord, Mass. 

"Transfer of Technical Information Through Man- 
to-Man Contact,"" E. D. Spear, General Elec- 
tric Company, ayracuse, N. 

“How Can We Gain By ‘Improving Our Writing 
and Speaking Ability," R. Kendall, Raytheon 
Company, Waltham, Mass. 


Bakelite Typeholder with interchangeable 
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Wednesday Afternoon, Commonwealth 
November 16, 1960 Armory 


Circuits II 

Chairman: S. S. goals, New York University, 
New York City, N. Y. 

“Transformer Logic Circuitry," D. Hinkein, IBM, 
Poughkeepsie, N. 

“A Simplified Method for the Determination of 
the Noise Performance of Low-Frequency Ampli- 
fiers,"' A. E. Sanderson and R. G. Fulks, Gen- 
eral Radio Company, West Concord, Mass. 

“Low Noise Preamplifier Investigation," J. J. 
Klein and K. Miller, Radio Corporation of 
America, Burlington, Mass. 

“Design Techniques for Grounded-Grid Ampli- 
fiers with Controlled Gain,"’ J. W. Rush, Gen- 
eral Electric Company, Owensboro, Ky. 


Nodeendey Afternoon, eer EISLER ENGINEERING CO., ING. 770 so. 13th st., NEWARK 3, N. J. 


(Continued on page 210) 
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Another 


CUSTOM TRANSFORMER 
FOR INDUSTRY FROM 


reactor 


power 
control 


TYPICAL UNIT 


60 cps 18 


...Saturable 


packaged 


OUTPUT | LENGTH 


40 volts—500 amps 
220 volts, 1 to 20 KVA 
control range 


HEIGHT 


PLATE TRANSFORMERS 
dry or oil immersed 
1 to 250 KVA 
a outputs to 
KV DC 


50, 60 or 400 cps 


FILAMENT TRANSFORMERS 
low capacitance 
high reactance 
multiple coil 


CHOKES 
filter 


| 
| 
! 
| 
| 
| 
| 
| 
| 
! 
| 
charging 


Ideal for electric furnace control. 
Saturable reactor and power transformer are packaged with meters and man- 
ual control. Unit is also available for use with standard pre-amp for auto- 
matic control. Manual control panel may also be remotely mounted. 

Other sizes available up to 100 KVA. 


For quotations on this and other custom designs, 
specify output voltage range, maximum current re- 
quired, space requirements (if any), input voltage and 


frequency available. 


Light Electric Corp. 


219 Lackawanna Avenue, Newark 4, New Jersey 


Telephone: HU 5-4110 


UNITIZED RECTIFIERS 
oil immersed to 100 KVA 
rectified outputs to 
KV DC 


UNITIZED CONTROLLED POWER 
SOURCES 


saturable reactor or 
amplistat control 

capacities to 100 KVA 

AC or DC outputs for furnace 
or plating applications 


LABORATORY EQUIPMENT 
high voltage testing 
transformers 


210 Circle 150 on Inquiry Card 


l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


unit high voltage test sets 
reduced corona 
transformers for 
corona testing 


MISCELLANEOUS 

audio output transformers 

5 cps to 10 kc 

5 to 30 KVA 

saturable reactors 

1 to 100 KVA 

amplistat for control of 
rectifier output 

current limiting reactors 

tapped furnace or 
annealing transformers f 


(Continued trom page 209) 


RELIABILITY SYSTEMS PROBLEMS 
Chairman: R. M, Jacobs, Sylvena Electr So 
Woalthor Mass, 
Sub-Optimization in Design Of Compiex Equip 
ment H. Knouss, Roytneon Company, Way 
lond, Mass. 
Planned Replacement,"' F. Proschan and R 
Barlow, Sylvania Electric Co., Mt. View, Calif 
Reliability Progress: 1950-1960," R 
ARING Research Corp., Washington 
Reliability Research: 1960-1 
Brundage ARDC Andrews mA r 
Washington D. C 


Wednesday Morning Murray Hall 
November 1/6, 1960 Boston Noval Station 


ASW (Classified Sessions) 

(Sponsored by: Bureau of Naval Weapons, De 
partment of the Navy) 

Chairman: L. Mautner, Hughes Aircraft Co 
Culver City, Calif. 

"The Characteristics of Submarine Targets an 
Their Environments, L. Treitel, Bureau of 
Ships, Dept. of the Navy, Washington, D. C 

"Review of Non-Sonic Methods of Detection 

R. Weller, Stromberg-Carlson Company, Roct 
ester, N. Y. 

“Airborne ASW Rodar Requirements,"’ W. Von 
Zeeland, University of Chicago, Chicago, i 
“Airborne System Problems in ASW," Lt. Cmdr 
H. R. Cody, Noval Air Development Center 
Johnsville, . % 


Wednesday Afternoon Murray Hal! 
November 16, 1960 Boston Naval Station 


ASW (Classified Session) 

(Sponsored by: Bureau of Naval Weapons, Dep! 
of the Navy) 

Chairman: Cmdr. J. S. Rasmussen, Bureau of 
we Weapons, Dept. of Navy, Washingto 
Magnetic Anomaly Detecting,’ David Ble 
Naval Ordnance Labs, Silver Spring, Md. 
Monte Carlo Analysis of ASW Target-Weapor 
Relationship,"’ Theodore Guinn, Douglas Aj 
craft Co., Inc., El Se undo, Calif. 

‘IR Wake Detection, ' @ Ewing, Scripps Institu 
tion of Oceanography, Univ. of California. 
"The NADC Sonobuoy Program,"" W. Gleite 
Naval Air Development Center, Johnsville, Po 


Wednesday Evening, Sheraton-Plaza 
November 16, 1960 Hote! 


NEW FRONTIERS IN SPACE ELECTRONICS 

Chairman: E. |. Hawthorne, Avco Corporatio 
Wilmington, Mass. 

Panel Members: L. M. Hollingsworth, Air Force 
Cambridge Research Laboratory, Bedford 
Mass.; D. C. Prim, Convair Astronautics, San 
Diego, Calif.: M. 8B. Greenlee, Johns Hopkins 
University, Silver Spring, Md.: F. W. Lehar 
Space Electronics Corp., Glendale, Calif.; W 
k. Victo Jet Propulsion Labs, Pasadena 
Salif.; Poul F. Glaser, Space Technology Lab 
pratories, Inc. Los Angeles, Calif.; D. L 
Franklin Institute, Philadelphia, 

Wheolon G. E. Missiles Systems 
Pa.: F. W. Sinden, Bell Telephone Lot 
roy H N. J. 


Wednesday Evening Sheraton-Plaza 
November 1/6, 1960 Hote! 


ADEQUACY OF TODAY'S ENGINEERING EDU 
CATION FOR TECHNOLOGY OF THE 60's 
rman: F. K. Willenbrock, Harvard 
Cambridge, Moss 


Wednesday Evening Sheraton-Plaza 
November 16, 1960 Hote! 


ENGINEERING MANPOWER UTILIZATION 
¢ L. Mautner, Hughes Aijrcroft 
Culver City, Colif 
INDUSTRY: J. H. Fletcher, Space 
‘Corp. Glendale, Colif.; R. Tait 
“Ger eral-Dynamics Corp., Rochester, N. Y 
R. Moore. North American Aviation Ir 
Downey, Calif 
Panel Members: GOVERNMENT: R. 
F. Metzger, BuWeps, Washington 
Gen. Terhune, AAFCCDD, Hanscom 
ME de 
nt. Washinaton 


Wednesday Evening, Commonwealth 
November 16, 1960 Armory 


(Informal D 
RELIABILITY FORUM 


Chairman: R. M. Jacobs 
Systems, Waltham, Mass. 


(Informal Discussion Sessions) 
SEMICONDUCTOR SWITCHING CONCEPTS— 
THEIR IMPACT ON TOMORROW'S COM- 
PUTER DESIGN 
(Continued on page 212) 


ELECTRONIC INDUSTRIES + October 1960 


Subminiature Rotary Trimmer surpasses environmental MIL tests 


You can throw the book—the tough environmental tests 
of MIL-R-12934B and NAS-710—at IRC 5001 precision 
potentiometers. These miniature rotary trimmers exceed 
all applicable MIL requirements. They are completely 
interchangeable with other makes. 


Miniature size: 14” long x 14” diameter. Housing: 


ELECTRONIC INDUSTRIES + October 1960 


premium quality metal case. Mounting: bushing or 
servo. Resistance: 50 to 150,000 ohms. Tolerance: + 5%. 
Power: 2 watts at 60°C. Construction: all welded elec- 
trical connections. 


Write for Bulletin A-9. International Resistance Co., 
401 N. Broad Street, Philadelphia 8, Pa. 


Leading supplier to manufacturers of electronic equipment 


Circle 151 on Inquiry Card 


make your 
connections 
with 


meee §=6Precision Hermetic Seals 


resistant a complete line of compression and Kovar 
single pin seals and multi-pin headers 


Complete facilities include ultra-sonic impact 
grinder to cut glass beads; auto-loader to charge 
metal shells; belt fed, controlled atmosphere fur- 


Mechanical : 
naces for volume production. 


strength 
Truly objective quality control, engineered and 
implemented by independent consulting firm. 


Specialists in engineering to specification. Day- 

by-day challenge of non-standard units give DAGE 
Precision engineers a tremendous background of technical 

experience... yours for a letter or phone call. 


Write or call for Catalog 1259 and name of your 
DAGE representative .. . 


Quality 
you can 
trust 


Circle 152 on Inquiry Card 


(!) Adjustable 
. F. Coils 


A complete series of adjustable R.F. coils 
ranging from .091 to 125 mh. 

By molding ceramic terminal rings and 
the ceramic coil form as one integral unit 
we have been able to eliminate brass 
terminal rings that affect the Q and 
tuning range of a coil. Also broken coil 
leads caused by ring slippage ceased to 
be a problem. 

The use of a newly designed ‘'Trutorque”’ 
tension device prevents stripped threads 
on the adjustable stud. 


Sub-Miniature Dimensions (form): 74," 
Diameter x '%," long. Mounting hole 'Y/,” 
Miniature 

Dimensions (form): Ys" Dia. 

'¥¢" long. Mounting hole 3,’ 


Standard 


Dimensions (form): ¥%" Dia. 
1” long. Mounting hole Vs” 


Jumbo 
Dimensions (form): V2” Dia. 
1%," long. Mounting hole 4" 


— __ ASK FOR OUR CATALOG 161 
J. W. MILLER COMPANY ¢ 5917 So. Main St., Los Angeles 3, Calif. 


(Continued from page 210) 

Chairman: Thomas A. Longo, Sylvania Electric 
Products, Woburn, Mass. 

Panel Members: R. H. Baker, Lincoln Lab, MIT, 
Bedford, Mass.; D. P. Kennedy, IBM, Pough- 
keepsie, N. Y.; William E. Slusher, Transitron 
Electronic Corp., Wakefield, Mass.; D. Ackley, 
Texas Instruments Inc. Dallas, Texas; D 
Lohman, RCA Laboratories, Princeton, N. J. 


Wednesday Evening, Commonwealth 
November 16, 1960 Armory 


(Informal Discussion Session) 
WORKSHOP ON ENGINEERING WRITING AND 
SPEECH 


Chairman: T. Farrell, Michigan State University 
East Lansing, Mich. 


Thursday Morning, Sheraton-Piazo 
November |7, 1960 Hote! 


SOLID-STATE MICROWAVE-OPTICAL PHEN- 
OMENA 


Chairman: |. Goldstein, Raytheon Missile Sys 
tems Division, Bedford, Mass. 

“Loser—The Optical Maser,’ A. L. Shawlow, Bell! 
Telephone Laboratories, Murray Hill, N. J 
“Microwave Modulation of Light in Paramag 
netic Crystals," N. Bloemberger, Harvard 
University, Cambridge, Mass. 

“Survey of Current Millimeter Wave Research,’ 
J. Heller, MIT Lincoln Laboratory, pedeane. 
Mass. 


Thursday Morning, Sheraton-Plaza 
November 17, 1960 Hotel 


MICROWAVE NETWORKS 

Chairman: D, J. R. Stock. 

"Use of Three-Dimensional Plastic Sphere Models 
for Representation of Impedance Transforma 
tions," E. Folke Bolinder, Air Force Research 
Division (ARDC), Bedford, Mass. 

"The Scattering Approach to the Synthesis of 
Nonuniform Lines,’ C. B. Sharpe, University 
of Michigan, Ann Arbor, Mich. 


Thursday* Morning, Sheraton-Plaza 
November 17, 1960 Hote! 


ELECTRO-HYDRAULIC AND PNEUMATIC CON- 
TROLS—! 


Chairman: J. Shearer, MIT, Cambridge, Mass 
““Bang-Bang Control of an Acceleration Switch 
ing Hydraulic Servovalve,"" R. J. Gurski, MIT 
Cambridge, Mass. 

“Electro-Hydraulic Dynamometer and Starter for 
Laboratory Test Engine," R. L. Van Voorhies 
og Research & Eentecrine Corp., Linden 


J. W. Broome, The Oilgear Co., Waltham 
Mass. 

“A Pneumatic- Hydraulic Approach to Point-to 
Point Positioning,” . Brown, Jr., Moog 
Servocontrols, Inc., East Aurora, N. Y. 

"A Servovalve With Flow Feedback and the 
Dynamic Performance of a System Consisting 
of the Valve and an Inertia Load," S. Y. Lee 
MIT, Cambridge, Mass. 


Thursday Morning, Commonweaith 
November 17, 1960 Armory 


ANTENNAS 

“Phase Correction by Dielectric Slabs H 
Plane Sectoral Horn Antennas,"’ M. A. Quddus 
and J. P. German, Agricultural and Mechani- 
cal College of Texas, College Station, Tex. 
“Analysis and Synthesis of Far-Field Antenna Pat 
terns,"" H. Stein, AVCO, Wilmington, Mass. 

"The Future of Large Antennas for Space,"’ P 
D. Kennedy and R. F. Trainer, Lockheed Mis 
siles and Space Division, Sunnyvale, Calif. 

“Automatic Tracking and Antennas for Satellite 
Tracking,"’ R. C. Baker, Radiation Inc., Mel 
bourne, Fla. 


Thursday Morning, Commonwea!th 
November 17, 1960 Armory 


TRANSISTORS ! 

Chairman: W. Smith, Raytheon Company, Bur 
lington, Mass. 

"The Saturation Resistance Concept for Transis 
tor Specification and Circuit Design,’ J. 
MacDougall, Raytheon Company, Needham 
Heights, Mass. 

“Integrated Voltage Reference Amplifier,"’ S. 
Karandanis, Transitron Electronic Corp., Wake- 
field, Mass. 

“Characteristics and Applications of Comple- 
mentary Silicon Medium Power Transistors,’ 
W. F. Palmer and W. Finneault, Sylvania Elec 
tric Products, Inc.. Woburn, Mass. 
"Simplification of Silicon Diffused- Base-Transistor 
Equivalent Circuit; Its Use in the Design of 
Wide-Temperature Range Video Amplifiers,"’ D. 
©. Oram, Texas Instruments, Inc., Dallas, Texas. 


Thursday Morning, Commonwealth 
November 17, 1960 Armory 


PROPAGATION PHENOMENA 
“Refractive Effects of Large-Scale lonospheric 
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Irregularities,’ R. S. Lawrence and J. L. Jes 
poses, National Bureau of Standards, Boulder, 
olo. 

“Correlation Between Explorer Vii Radiation 
Counts and lonization Effects," J. D. Kraus, 
A. G. Herriman and §. R. O'Donnell, Ohio 
State University Radio Observatory, Colum- 
bus, Ohio. 

"The Measurement of the Phenomena Associated 
with Hypervelocity Reentry Into the Atmos- 
phere," G. F. Pippert, MIT Lincoln Lob, Lex 
ington, Mass. 

“Experimental Investigation of the Electromag- 
netic Effects of Reentry," W. Rotman and 
Meltz, Air Force Research Division, Bedford 
Mass. 


Thursday Afternoon, Sheraton-Plaza 
November 17, 1960 Hote! 


TRANSISTORS I! 

Chairman: H. G. Rudenberg, Transitron Elec 
tronic Corp., Wakefield, Mass. 

"Automatic Transistor Testing,"’ H. S. L. Carneron 
and P. M. Tipple, Associated Transistors, Ltd. 
Middlesex, England. 

"The Transistor: Today and Tomorrow,” E. Wolfen 
dale, Mullard Southampton Works, Hompshire 
England. 


Thursday Afternoon, Sheraton-Plazo 
November !7, 1960 Hotel 


ELECTRO-HYDRAULIC AND PNEUMATIC CON- 
TROLS Il 

Chairman: D. V. Stallard, Feedback Controls, 
Inc., Natick, Mass. 

"Synchronous Control of Acoustic Siren Rotors," 
F. D. Ezekiel, American Measurement and Con- 
trol, Inc., Waltham, Mass. 

Amplification by Fluid Stream Interaction,"’ B. 
M. Horton, Diamond Ordnance Fuze Labora 
tories, Washington, D. C. 

"Basic Characteristics of a Pneumatic Jet-Pipe 
Valve,"’ K. N. Reid, Jr.. MIT, Cambridge, Mass. 

“A Pneumatic Flapper Valve Study,"' R. E. Nor- 
wood, MIT, Cambridge, Mass. 


Thursday Afternoon, Commonwealth 
November 17, 1960 Armory 


COMPONENTS FOR SPACE ELECTRONICS 

Chairman: G. A. Norton, AVCO, Wilmington 
Mass. 

"Theoretical Comparison of Direct Conversion 
Space Power Souwrces,"' Richard C. Barbera, 
Raytheon Company, Bedford, Mass. 

“A Sun Finder for an Interplanetary Vehicle," 
H. H. Seward, MIT, Cambridge, Mass. 

“High Efficiency Solar Energy Converters,’ R. 
Westinghouse Electric Corp., Youngwood, 
a. 

“Fundamental Principles of the Twin-Gyro Con 
troller,"’ D. F. Sellers, Vought Electronics, Dal- 
las, Texas. 


Thursday Afternoon, Commonwealth 
November 17, 1960 Armory 
INFRARED 


Chairman: Carl Faflick, Sylvania Electronic 
Products, Inc., Waltham, Mass. 
(Survey Reports) 


ANTENNA AWAITS "ECHO" 


Antenna seeks out signal bounced off Project 
ECHO balloon. Philco’s Western Development 
Laboratories supplied equipment for the Trini- 
dad-Rome, N.Y. test link that USAF is using 
to check ECHO technique. 
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LS RETO DS 


FAST... 
FASTER... 


FASTEST! 


KESTER @29 RESIN-CORE SOLDER 


No solder on the market works as fast, as sure as 
Kester “44” Resin-Core Solder . . . with its instant 
fluxing action. Flux-residue is non-corrosive, non- 
conductive . . . fungus resistant too. Available in 
all alloys, core sizes and diameters. 


WRITE today for free 78-page Technical Manual 
“SOLDER ... Its Fundamentals and Usage.” 


KESTER SOLDER COMPANY 


4210 Wrightwood Avenue, Chicago 39, Illinois 
Newark 5, New Jersey * Anaheim, California + Brantford, Ontario, Canada 


OVER 61 YEARS’ EXPERIENCE IN SOLDER AND FLUX MANUFACTURING 
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FOR HIGH SPEED 
PRODUCTION 
LINE SOLDERING 


% 
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W 100 on scan ack 
@W CRYSTAL OSCILLATO 


This 100 ke plug-in package, Model 
CCO-7G, combines a high precision 
sealed-in-glass quartz crystal with 
integral temperature control and 
transistorized circuitry. 

Designed to deliver 100 ke output with 
stability of 2 parts in 10 million over 
ambient temperatures from 0°C. to 
50°C. With fixed ambient conditions 
and voltage regulation, stability of one 
part in 10 million can be realized. 

The standard unit requires 27 volts de, 
12 ma for the oscillator and 27 volts, 
ac or de, 10 watts for the crystal oven. 
Package size, excluding octal base, 

is 2” x 2” x 4%”. 


BLILEY 
CCO-7G 


BULLETIN NO. 520 AVAILABLE | | 


Cliley 


UNION STATION BUILDING e ERIE, PENNSYLVANIA 


BLILEY ELECTRIC 
COMPANY 
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SENIOR RADAR DESIGN & DEVELOPMENT ENGINEERS 


BS or MS degree and radar experience in one of the following specialized areas: 


. « . experience in design of blanking circuits, deflection circuits, and video signal amplifiers, plus background 
in the field of processing of radar information to include smoothing and filtering of radar data as part of 
human factors engineering. 


... experience in video and high-frequency computing circuits. For example, phase deflector multiplier 
circuits, IF amplifier circuits, summing video circuits, magnetron circuits, AFC circuits, and gated video circuits. 
Capable of design analysis of circuits and correction of design deficiencies. Experience should include packag- 
ing, grounding, and shielding of video and RF circuits. 


. +. experience in systems engineering on airborne radar equipment. 


COMMERCIAL COMMUNICATIONS ENGINEERS 


BS or MS in Electronics/Electrical Engineering to perform advanced development, product design, and pro- 
duction engineering of commercial products. Background preferred in VHF and UHF communications, 
airborne and ground equipment—FM, AM, single sideband, selective signaling encoders and decoders, transis- 
torization of RF, Audio and pulse circuitry. 


ENVIRONMENTAL TEST ENGINEERS 


Experienced electronic engineers to develop test methods and procedures for complex electronic components 
and systems. 


Inquire about other opportunities in Milwaukee. 


For additional information write the Director of 
Scientific and Professional Employment: 
MR. ROBERT ALLEN 
Oak Creek Plant, 7929 S. Howell Ave., Milwaukee 1, Wisconsin 


AC Spark Plug « The Electronics Division of General Motors 


Milwaukee, Wisconsin * Los Angeles, California * Boston, Massachusetts 
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PROFESSIONAL 
OPPORTUNITIES 


Reporting late developments affecting the employment picture in the Electronic Industries 


Design Engineers + 
Physicists * Mathematicians 


Development Engineers °* 


Electronic Instructors ° 


Administrative Engineers * 
Field Engineers ° 


Engineering Writers 
Production Engineers 


Demand For Execs Holds 
Steady—Average 1 /Firm 


The demand for execs to fill 
$10,000-a-year jobs with medium- 
sized companies will hold up during 
the second half of 1960, says Exec- 
utive Manpower Corp., 444 Madi- 
son Ave., New York 22, N. Y. The 
management recruitment firm has 
just polled 191 firms averaging an- 
nual sales of $12.3 million. 

The poll showed a need for 
slightly over one exec per firm— 
about the same ratio as determined 
in an earlier (Jan. 1960) survey. 
The need for sales chiefs is level- 
ing off slightly but they are still 
the most wanted (30.3% of top 
jobs). Manufacturing production 
execs rose to second place (22.9% 
from 15.6%). Engineering execs, 
now in third position (22.4%) re- 
flected about the same strength as 
before (21.9%). 

How will these positions pay? 
Most (86.4%) will offer between 
$10,000 and $20,000 a year; 13.1% 
of the openings will pay from $20,- 
000 to $40,000. 

How are these execs recruited? 
The companies estimated that 
42.3% of the execs hired last year 
were hired from outside the com- 
pany. The most favored method of 
finding them was within the com- 
pany (32.3%), followed by person- 
al recommendation (22.5%), and 
from advertising (15.9%). Next 
in line were those hired from em- 
ployment agencies, 13.7%) and by 
management recruiters (8%). Only 
6.1% admitted they hired from 
competitors. 

The companies felt that execu- 
tive engineers would be hardest to 
find and sales and manufacturing 
production specialists next tough- 
est. 

What is the favorite method of 
executive compensation? Salary 
plus bonus was first—followed by 

(Continued on page 238) 


FOR MORE INFORMATION .. . 
on positions described in this 
section fill out the convenient 
inquiry card, page 169. 
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Seminar For Professors 


Eleven professors from eastern 
and midwestern universities are 
participating in Hughes Aircraft 
Co.’s fifth school-industry science 
and engineering program. The 
program is held by the Company’s 
Ground Systems Group at Fuller- 
ton, Calif. Work is in special fields 
ranging from digital computers to 
underwater sound devices. 

The aim of the program is to im- 
prove college science and engineer- 
ing courses. The participating pro- 
fessors get challenging and mean- 
ingful work experience coupled 
with lectures, tours, and seminars. 
The experiments help the profes- 
sors to provide their students with 
up-to-date knowledge of industry’s 
advanced developments. Six of the 
professors have Ph.D. degrees in 
science or engineering, two are 
chairmen of electrical engineering 
departments, and several instruct 
at the graduate level. 

During the last five years, grad- 
uates of the program have included 
51 college professors, 12 junior col- 
lege teachers, 26 college graduate 
students, 48 college undergraduate 
students, 39 high school instructors 
and 30 high school pupils. 


Expand Facilities 


Radiation Dynamics, Inc., has 
started construction of a second 
irradiation service vault at its 
Westbury, L. I., N. Y., plant. The 
vault will house a 3,000,000 volt 
electron accelerator with an output 
of 30 kw of electric beam current. 


RCA to Operate Alaskan 
Communications System 


A $5,279,088 contract for opera- 
tion of a major U. S. Air Force 
communications network in Alaska 
has been awarded the RCA Service 
Company, division of RCA. It cov- 
ers management and operation of 
AFALLS (Air Force Alaskan Long 
Lines System)—better known as 
the “White Alice” project. 

White Alice has been in opera- 
tion since Nov. 1956. It is a net- 
work of radio, microwave, cable 
and long-line communications con- 
necting principal cities and mili- 
tary installations in Alaska. It is 
used for relaying aircraft early- 
warning and other defense infor- 
mation. 


Medical TV Internship 


The Blonder-Tongue Foundation, 
Newark, N. J., has awarded an ex- 
pense grant to the institute for 
Advancement of Medical Communi- 
cations for the establishment of a 
medical TV internship. It will pro- 


vide doctors and others in the 
medical field an opportunity to 
study the latest techniques in 
closed-circuit TV. 

The Foundation has also awarded 
two grants to the Midwest Air- 
borne Television Project called, 
Stratovision. One grant is for 
instructing teachers in using edu- 
cational TV and the other is to 
equip a high school to receive 
programs televised in the project. 


SPACE RADIATION FACILITY 


Convair Diy., General 
Dynamics Corp. is 
building this space 
radiation research fa- 
cility. 1 is an irradi- 
ation cell, 2: nuclear 
physics experimenta- 
tion area. 3: neutron 
test area, 4: steering 
magnet, 5: accelera- 
tor, 6: accessory 
room, 7: control 
room. It will have a 
3 million volt, 30 kw 
electron/ion acceler- 
ator. 
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Putting Polaris on a precision 
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path 


Newest of Hughes’ many guidance develop- 
ments is the advanced system for the 
Polaris. It is designed around a unique com- 
puter which directs the missile’s course on 
information received from a precision in- 
ertial platform. 


Now in production at Hughes, the Polaris guidance 
package withstood life tests of better than 1500 hours. 


Yet it was not until last February that the real mettle 
of the Hughes-manufactured Polaris computer was 
demonstrated. In its first flight test, the Hughes com- 
puter worked perfectly. 


But Hughes’ guidance systems are not restricted to 
inertial types. Drawing on its experience in the devel- 


Revolutionizing the art of electronics manu- 
facturing, Hughes El Segundo engineers have estab- 
lished an unsurpassed reputation for producing highly 
reliable electronics control systems. 


| 

| 
Creating a new world with ELECTRONICS 

1 

L 


This diffusion study being performed by a Hughes 
scientist is part of a continuing Hughcs Semiconducto: 
R&D Program —a program which has produced some of 
the most dramatic breakthroughs in the semiconductor art. 


opment of infrared-guided Falcon missiles and radar- 
guided Falcons, Hughes is today working on new 
applications in these areas. 


Three factors account for the successful Hughes 
record in guidance: the high degree of creative free- 
dom given to Hughes engineers, Hughes’ outstanding 
electronics manufacturing facilities and the intensive 
training which Hughes Field Engineers bring to the 
field problem. 


The broad scope of Hughes’ activity in missile guid- 
ance is typical of the challenges offered to Hughes 
engineers. Numerous other projects, in virtually 
every field of advanced electronics provide equally 
stimulating outlets for your abilities. 


These areas include: miniaturized communications 
systems, advanced electronic display systems, micro- 
miniaturized semiconductors, masers, space vehicles, 
ASW systems, microwave components and tubes, and 
radiation handling equipment. 


Whatever your field of interest, you’ll find Hughes’ 
diversity gives you the widest possible latitude for 
professional and personal growth. 


Newly instituted programs at Hughes have created immediate 
penings for engi: ‘3 experienced in the following areas : 


Computer Components Semiconductor Product Eng. 
Infrared Microwave & Storage Tubes 
Anti-submarine Warfare Communications Systems 
Digital Computers Inertial Guidance 
Electro-optics Field Engineering 

Systems Design & Analysis Circuit Design & Evaluation 


Write in confidence to Mr. R. A. Martin 
Hughes General Offices, Bldg. 6-C-10, Culver City, Calif. 


HUGHES AIRCRAFT COMPANY 


Culver City, El Segundo, Fullerton, Malibu, 
Newport Beach, Oceanside, Santa Barbara and 
Los Angeles, California; Tucson, Arizona 
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Please write direct to the above advertiser 


The test set you used or the experimenis you performed while preparing your 
technical paper can be used to increase the effectiveness of your presentation. 
Closed-circuit projection TV and closed-circuit TV using monitors can be used 


to actually demonstrate the main points of your technical presentation. 


How to. 


Improve Your Talk With 


EMONSTRATIONS can _ im- experiments provide a source of gests possible arrangements for ef- 
prove the effectiveness of tech- ready-made test sets which can be fective presentations. Several ex- 
nical presentations. Experiments used as demonstration equipment. amples illustrate the techniques 
are often conducted in the labora- This article describes how to im- 
tory in support of reviews or “new- plement demonstrations using Arranging CCTV Facilities 
to-the-art” presentations, and these closed circuit television, and sug- Fig. 1. shows the layout 


TELEVISION 
CONTROL 


% i= at INCH MONITORS SPACED EQUALLY 7) 
AT 5S ROW INTERVALS, EACT UNIT 
SERVICE 60 : as 
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Fig. 3: Typical pro- 
jection TV set-up 
Screen is 16 x 16 feet. 


By ROGER C. WONSON 
Engineer Advanced Dev. 
Raytheon Company 
Semiconductor Div. 

55 Chapel St. 

Newton 58, Massochuseftts 


Demonstrations 


closed-circuit projection TV. The 
demonstrations are located back- 
stage and are lined-up in order of 
their appearance. For the picture 
from the TV projector to be satis- 
factory, the auditorium and stage 
must be in subdued light so the 
screen must be shielded from lights 
from the demonstration area. To 
give the appearance of a “live pres- 
entation,” the screen and curtains 
can be raised both before and after 
the talk and also during the inter- 
mission. The oral presentation 
should be planned to allow time for 
adjusting the cameras and for ad- 
justing the working demonstra- 
tions. During this time interval 
the audience can be prepared for 
the next demonstration, for exam- 
ple by showing a schematic dia- 
gram of the next step with one of 
the cameras or with a slide projec- 
tor. Two cameras can be very useful. 
For example, if one wanted to dis- 
play the bias conditions and their 
effect on the circuit, one camera 
could be showing the bias source 
with the other camera showing the 
circuit output and its effect by 
varying this bias. A loud speaker 
can be installed for communications 
between the backstage demonstra- 
tion crew and the lecturer. 

Using Monitors 


Fig. 2 shows an alternate ar- 
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rangement for using CCTV. Here, 
monitors interspersed throughout 
the audience are used instead of 
projected television. The monitors 
in this particular presentation are 
twenty inch diameter kinescopes. 
In this case, the demonstrations 
should be large enough so that peo- 
ple seated furthest from the moni- 
tors can read the fine detail. This, 
of course, is no problem with pro- 
jection TV because of the very 
large size of the screen. With indi- 
vidual monitors the auditorium 
need not be darkened as much as 
when projection TV is_ used; 
therefore, the demonstrations can 


be set-up in the orchestra pit or in 
front of the stage. The same ar- 
rangement is used here as is used 
with projection TV—the demon- 
strations are lined up so that the 
camera can be moved from left to 
right in order of the demonstra- 
tion appearance. 


Tips for the Speaker 


Obviously the speaker and the 
people working the demonstration 
equipment backstage should be 
thoroughly familiar with the pres- 
entation. The speaker can help the 
camera crew by informally telling 
them—during the demonstration— 
what he wants them to do, and the 
person on the demonstration equip- 
ment can also help the camera crew 
by pointing to the demonstration 
under discussion. Whenever possi- 
ble, one or two trial runs should be 


Fig. 4: Back stage demonstrations and camera equipment. 


Fig. 5: Demonstra- 
tion using a mechan- 
ical sweep-drive. 


Demonstration (Continued) 


made to smooth out the presenta- 
tion. 


Apparatus 

Typical TV projection apparatus 
is shown in Fig. 3. With this par- 
ticular apparatus, the projected 
picture size is approximately 16 x 
16 feet. Fine detail such as num- 
bers and figures on an ordinary 5 
in. oscilloscope graticule can easily 
be seen on this screen. Fig. 4 
shows the backstage demonstra- 
tions and camera equipment. Note 
that meters and oscilloscopes which 
are integral parts of normal test 
apparatus are used. This will be 
further discussed. 


Ideas for Instrumentation 


The demonstration ideas outlined 
here are for a technical presenta- 
tion of the high-frequency opera- 
tion of transistors, but the ideas 
will help in setting up demonstra- 
tions for any type of technical dem- 
ontration. For example: Fig. 5 is 
a demonstration of apparatus which 
uses a mechanical sweep-drive con- 
nected to a power supply to vary 
its output. This variable voltage 
output is applied to the circuit to 
be demonstrated. Both cause and 
effect can be displayed on an oscil- 
loscope and meters. These are si- 
multaneously projected on _ the 
screen. The mechanical sweep-drive 
could also be connected to gener- 
ators or other pieces of test equip- 
ment for advantageously showing 
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a particular phenomenon or overall 
effect. Fig. 6 shows an oscilloscopic 
form of presentation. Here the 
oscilloscope graticule is made from 
a piece of plexiglass. The informa- 
tion is scribed upon the surface of 
the plexiglass to show the informa- 
tion necessary for the demonstra- 
tion. Also, meters can be changed 
or marked to fit the needs of the 
demonstration. 


A Test Circuit 

One idea for displaying the per- 
formance of a test circuit is shown 
in fig 7. The main purpose of the 
display is to show the effects of 
internal feedback in the transistor 
under test. This is done by discon- 
necting the neutralization circuit 
switch S-1. The swept input and 
output response is indicated on the 
dual beam oscilloscope. Without 
neutralization the ambiguity in the 
input will be noticeable. The neu- 
tralization can be connected and 
the external neutralizing circuit ad- 


Fig. 7: Typical oper- 
ating display circuit. 


SWEEP 
GENERATOR 


* 
EXTERNAL POTENTIO - 
METER FOR SHOWING 


VARIATION 
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Fig. 6: Oscilloscope presenta- 
tion uses a special graticule. 


justed for complete cancellation of 
the internal feedback in the tran- 
sistor; then the circuit will be neu- 
tralized. This whole operation can 
be performed in front of the TV 
camera. Bias supply. voltages and 
currents to this circuit can also be 
varied and the result observed on 
the dual beam oscilloscope. The 
ambient temperature of the tran- 
sistor, or the circuit, can be raised 
or lowered and the effects dis- 
played. A VTVM can of course be 
substituted for the oscilloscope 
showing output voltage level 
change, but the oscilloscope can 
show this as well as the change in 
frequency and band width which 
the VTVM cannot show. This test 
circuit arrangement may be an iso- 
lated case, but it does exemplify a 
typical demonstration under actual 
operating conditions. 


Demonstrating Oscillator Efficiency 
Fig. 7 shows an FM transmitter 
(Continued on page 222) 
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ADVANCED 
COMPUTER 
RESEARCH 
AT LOCKHEED 


Challenging new concepts in the 
computer field are being investigated at 
Lockheed’s Missiles and Space Division 
research laboratories in Palo Alto, 
California. Important progress is being 
made in pure and applied research as 
well as in the development of new and 
unusual design concepts. 


Advanced research programs are being 
carried on in such areas as: 

Switching theory » Modular codes - 
Logical design * Mechanical language 
translation + Digital system theory - 
Ferrite-wire logic circuits * Tunnel diode 
circuits * Microwave digital techniques - 
Magnetic thin films + Micro circuitry 


Engineers and Scientists who are 
able to make contributions in these areas 
are invited to write to: Research and 
Development Staff, Dept. J-48, 

962 West El Camino Real, Sunnyvale, 
California. U.S. citizenship or existing 
Department of Defense industrial security 
clearance required. 


Lockheed 


MISSILES AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM; 
The Air Force AGENA Satellite in the 
DISCOVERER, MIDAS and SAMOS Programs 


SUNNYVALE, PALO ALTO, VAN NUYS, 


SANTA CRUZ, SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA ¢ HAWAII 
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THERE IS NO CEILING 
ON IDEAS 


e¢ Advanced hydrogen systems being developed by The Garrett Corporation 
solve the problem of keeping men alive and equipment operating for long 
periods of time in future satellites and space capsules. 


Engineers at The Garrett Corporation’s AiResearch Manufacturing Divisions 
are dealing with challenging problems in fast-moving fields. 


Diversification of effort and vigorous leadership have made Garrett the 
world’s largest manufacturer of aircraft components and systems and a 
leader in specialized missile and spacecraft systems. 


Major fields of interest are: 

e Environmental Control Systems—Pioneer, leading devel- 
oper and supplier of air conditioning and pressurization 
systems for commercial and military aircraft, and life 
support systems for satellites and space vehicles. 


Aircraft Flight and Electronic Systems—Largest supplier 
of airborne centralized flight data systems; also working 
with other electronic controls and instruments including 
missile and submarine applications. 


Missile Systems—Largest supplier of accessory power 
units, AiResearch is also working with hydraulic, hot gas 
and hydrogen systems for missiles, liquid and gas cryo- 
genic valves and controls for ground support. 


Gas Turbine Engines—World’s largest producer of small 
gas turbine engines, with more than 9000 delivered in the 
30—850 hp class. Studies include industrial and nuclear 
applications. 


Excellent positions are available for qualified men with M.S., Ph. D. and 
Sc. D. degrees for work in these areas. 


Send resume to: Mr. R. H. Horst 


CORPORATE 


AiResearch Manufacturing Divisions 


Los Angeles 45, California «+ Phoenix, Arizona 


Please write direct to the above advertiser 


Demonstration 


(Continued from page 220) 


operated by a single transistor. 
This transmitter was constructed 
in the laboratory as a practical ap- 
plication for measuring oscillator 
efficiency and mounted in a clear 
plastic case. Since the internal 
parts can be seen, it is a good dem- 
onstration not only for the test pre- 
| viously mentioned but also for ref- 
erencing a number of points during 
| the lecture. The output of the FM 
transmitter is detected by a com- 
| munications receiver connected to 
| the house sound system. After a 
| few introductory remarks during 
| which time the FM transmitter is 


| 
| 


Fig. 8: Author demonstrates transistor 
ized FM transmitter. Transmitter—encased 
| in plastic—was later shown over CCTV 


employed, it is taken back stage and 
put on top of the receiver for size 
comparison to be seen over the tele- 
vision system. The camera is then 
moved in for a close view of the 
transistorized transmitter so that 
the internal parts can be seen by 
the audience. The circuit diagram 
is shown in fig. 9. 


Conclusions 


The engineer should consider im- 
plementing his talk with any and 
all of the test sets that he has used 
in experimentation since the test 
equipment can help to emphasize 
the points of discussion. Standard 
laboratory test circuitry can and 
should be used. Using oscilloscopes, 
mechanical sweep-drives, oscillo- 
graphs, digital read out voltmeters, 
and in other ways increasing the 
effectiveness of the demonstration, 

(Continued on page 224) 
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NATIONAL’S CITY WITHIN A CITY... 


its community of scientists could include you! 


Few organizations offer more challenging opportunities for research and devel- FOR COMPLETE INFORMA- 
opment work than The National Cash Register Company, Dayton, Ohio. TION, simply send your resume to 
Encompassing all sciences, National’s Research Division is built on the ™". 7. F. Wade, Technical Place- 


philosophy that Progress is limited only by man’s imagination... that net Feces festa te ose 
research is the first step in Progress. Why not investigate the possibilities of Ohio. All correspondence wilt’ he 


working in one of these fields: kept strictly confidential. 
ELECTRONICS & DATA PROCESSING 
ELECTRONIC ENGINEERING DEVELOPMENT 
e CHEMISTRY 
e SOLID STATE PHYSICS 


National's Research and Development Center is located at its production and Sational 


sales headquarters in Dayton, Ohio. 


THE NATIONAL CASH REGISTER COMPANY, DAYTON 9, OHIO 


ONE OF THE WORLD’S MOST SUCCESSFUL CORPORATIONS 


76 YEARS OF HELPING BUSINESS SAVE MONEY 
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WITH 
CVC HYGE 


~ Large laboratory model. 
Thrust capacity to 40,000 
Ibs.; acceleration, 2000G. 


Small laboratory model. 
_ Thrust capacity to 10.000 
; Ibs.; acceleration, 500G. 


) Thrust to 15,000 Ibs.; ac- 
> celeration, 100G. Pro- 


> vides most widely speci- / 
. fied shock pulses: MIL- “ 


-, E-5272A (11 +1 ms half- 
' sine) and Ramo-Wool- 
ridge (6 +0.5 ms Saw- 
tooth). 5 tests in 5 min- 
utes at less than 5¢ per 
test. 


You can produce and 
reliably repeat today’s 
widest range of shock 
waveforms—half-sine, 
4 cosine, sawtooth, 
square and combina- 
tions—with CVC 
HYGE. 

You'll find a HYGE 
model to meet your re- 
quirements for labora- 
tory or production line 
use. With HYGE, 
you'll have a compact 
source of stored energy at your finger- 
tips for producing shock waveforms 
to meet most test specifications—and 
at a cost of only pennies per test. As 
new requirements develop, HYGE 
lets you adapt to them by adding a 
simple metering pin. 


WRITE for HYGE Bul- 
letins. Or, outline your 
requirements and ask 
for a specific recom- 
mendation. 


Consolidated Vacuum 
Corporation 


ROCHESTER 3, NEW YORK 


tee, 
2 


“ 
"tea 


tea 
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e GRAPHIC 


U 


MADE TO ORDER 


Repetitive symbols . . . 
items . . 
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in fact any drafting, blueprint or specification detail 
. can be applied in seconds, rather than drawn in hours. If your 
engineers or draftsmen haven't yet discovered the speed and economy of 
STANPAT, they are wasting valuable hours . . . and valuable money. 

STANPAT tri-acetate sheets are quickly and easily adhered to your tracings 
without special equipment. Reproductions are crisp and clean. . 
out, come off or wrinkle. Mail the coupon today and see for yourself. 


. Won't dry 


STANPAT CO., Whitestone 57, N. Y. 
Phone: Flushing 9-1693-161T Dept. 35 
(0 Please quote on enclosed samples 
C Kindly send li e and pl 


Nome 
Title 
c r 
Address 
City State 
ee 8 8 8 8 8 Ue Ue Um Ue Ue UG 
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results in better understanding by 
the audience. Furthermore: the 
demonstration may prove to be ex- 
tremely valuable to the laboratory. 

This type of presentation is not 
always practical for short (20- 
minute-type) technical discussions, 


but can be very effective for longer 


(2-hour) lectures. 


1/2" DIA 
eT 


TRANSISTOR PARAMETERS 
fap = 300MC 

Cop 7 2.5uuf 

Tpb’ =58O 


Fig. 9: FM transmitter circuit. 
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Solar Energy 


Electro-Optical Systems, Inc., 
has a $94,412 contract from the 
Air Force’s Wright Air Develop- 
ment Div. for the study, design, 
and fabrication of solar energy con- 
centrator models for space vehicle 
power system applications, 

The company also has a $41,402 
contract from Jet Propulsion Lab 
for a survey program in the appli- 
cation of microelectronics to space 
vehicle instrumentation systems. 
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Pressure Sensing Vf MULTIPLE 


(Continued from page 85) 


ducers that are responsive only to INDICA ] ORS 


dynamic input pressures and are + . bé k 7 
totally insensitive to static pres- | . in a compact “package — 


sures. This class of transducer is 


relatively inaccurate. . Rg d t | t il 
The Fairchild 3S-G transducer is { ea y 0 ns a 

a completely new kind of trans- : in a minimum of space! 

ducer. It not only overcomes the : 


inadequacies of pot and _ strain ' o~ \ The DIALCO DATA MATRIX ° 
gauge-type transducers but com- mt he Manufacturing Service aids you 3 ways: 
bines the best characteristics each (1) Supplies ultra-miniature Lamp Holders with 


has to offer, for both military and read-out Lamp Cartridges...(2) Fabricates panels 
industrial applications. 2 to order...(3) Assembles Lamp Holders on panels. 


The problems of noise pick-up For computers, data processing equipment, etc. 
i i j imi ' { % : Lamp Holders accommodate DIALCO’s 
and signal distortion are eliminated oA . on > Casuhheene, tient. oltee 
by the 5-volt d-c output signal that DaTA Matrix No. DM-7538-40 with 40 
requires no amplification. — & SS Lamp Holders and Cartridges...Shown 


‘ : ; - actual size: Incandescent Cartridge 
It is responsive to static lap 88 .398.40, No. 39-6-1471 with short cylindrical 
sures, and to dynamic pressures in Dt at lens; Neon Cartridge No. 38-1531 with 


the kilocycle range. Frequency re- ‘ long cylindrical lens. Many other features. 
sponse is limited only by the design Complete details in Brochure L-160B. 
of plumbing that conducts the mea- Pil 


F remost M anuftacturer tf Fuot I 1eNts 
sured pressure media to the 3S-G . = 
pressure port, and by the nature of es a DIALIGH fj 


Se PILOT LIGHTS 
the media itself. “The Eyes of ; CORPORATION 
It is extremely accurate—better Your Equipment” 


than +0.1% linearity and 0.1% 50 STEWART AVENUE, BROOKLYN 37, NY. + HYacinth 7-7600 
hysteresis over a temperature Circle 157 on Inquiry Card 
range of —65°F to +250°F, and : nied : 
it has infinite resolution. Both zero a measure of - 
and full range sensitivity change VIDEO perfect lO 
less than +0.5% over any 100°F Ret +2. 
temperature excursion within the RECORDING 
rated temperature range. TT] rs 

It is rugged. Designed to meet ( BE: 
MIL-E-5272B environments, it can SWP11, SCUP11 
withstand 50 G’s vibration to 2000 a3 10NP11, C10-6 


eps without damage. Through care- — o IDEAL 
ful material selection, the 3S-G can 
measure all gaseous and liquid me- MONITOR PRECISION 


dia, including liquid oxygen, strong 
alkalies, corrosive acids such as red TU BES a plication 
fuming acids, and nitrozene. Where ome peas 


. All types available! 
the most severe environments are ye IDEAL Panel Meters are assembled in 
encountered, such as at rocket test Guaranteed to Color Match! controlled atmospheric and climate 
stands, the 3S-G transducer is also Good Resolution! 


available in a super-rugged design. Also Available with “aie — of mea . er high- 
: : ttached Safety Plate— est quality and dependability 

In either Wes, standard or Directly Replaceable in @ D'Arsenval movements guarantee 

rugged—the solid-state circuitry— Your Current Equipment minimum accuracy of 2% (full scale). 


mechanically isolated from _ the ta. jeg: @ Rugged construction means trouble- 
case—is insensitive to case distor- . pa dP og <eeaiil 
tions encountered in normal] han- 
dling and mounting. ~ mh TIO ATR For more information en the entire IDEAL 
It is a small, lightweight instru- CON | INEN PAL line, write for Catalog No. 32 
ment—3 inches long, 1% inches ELECTRONICS IDEAL PRECISION METER CO., INC. 
diameter and weighs approximately 214 Sranklin Senos, Grocklya 22, Me 
five ounces. It incorporates a fe- ue hemes Gaeta Seld to Elechenie Ports. Distributers 
male pressure port (Type AND— res eee 
10050—4), selected for its reliabil- WALDOM ELECTRONICS, INC. 
ity under rough handling. 46235 West Sird Street, Chicage 32, II! 
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ELECTRONIC INDUSTRIES + October 1960 225 


conditions and 100%-.inspected at 


greater clarity, easier readability 


TIME-SAVING 
GUIDE FOR... 


SPECIFYING 
DEFLECTION 
YOKES 


Helps speed your project. Eliminates 
confusion in choosing the right yoke. 

Engineers have saved countless 
hours, many dollars and numerous 
headaches by using this simple Guide 
Sheet For Specifying Deflection Yokes. 

Offered as a public service to engi- 
neers by SYNTRONIC INSTRU- 
MENTS, INC., YOKE SPECIAL- 
ISTS, the only firm devoted primarily 
to deflection yoke manufacture; there- 
fore preeminently qualified to help 
you specify the correct yoke for your 
application. Complete line for every 
military and special purpose—in pro- 
duction quantities or custom designed 
to your specific requirement. 

Phone our nearest rep. today for 
your Time-Saving Guide Sheet. 
New York Area: Jules J. Bressier Co. 


Phone: N.Y. OXford 5-0255; 
N.J. UNion 4-9577 


Philadelphia Area: Massey Associates 
Phone: MOhawk 4-4200 


Washington-Baltimore Area: 
Massey Associates 
Phone: GRanite 4-2071 


Indianapolis: Joe Murphy 
Phone: Victor 6-0359 


Los Angeles: Ash M. Wood Co. 
Phone: CUmberland 3-1201 


No obligation. We are giad to help you. 


SYMETONIC 
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News 
of Mfrs’ 


iRepresentatives 


E. V. Roberts & Associates, Los 
Angeles, Calif.—appointed sales rep 
for Pesco Products Div., Borg-Warner 
Corp. in California, Arizona, New 
Mexico and Nevada. 


Pacific Automation Products, Inc., 
1200 Airway, Glendale 1, Calif., has 
appointed Associated Air Services. 
Dallas, Texas as its Custom Elec- 
tronic Cable Div. rep in Texas, Okla- 
homa and Kansas. Other newly ap- 
pointed firms are: Harlan J. Weisler 
& Associates, St. Louis, Mo.; Griffin & 
Pipe Co., Dayton, Ohio; Eugene C. 
Bleich Co., Orlando, Fla.; Ray Johns- 
ton Co., Seattle, Wash. 


Clevite Transistor Products, a sub- 
sidiary of the Clevite Corp., has ap- 
pointed John F. Wattles & Co., 7210 
Red Road, Miami 43, Fla., as its new- 
est sales rep., to represent them in 
Florida and Alabama. 


P. J. Engineering Sales Co., Water- 
town, Mass.—appointed New England 
sales rep for Semiconductor Div. of 
Syntron Co., Homer City, Pa. 


j 


Bob Boniface of Neely Enterprises, (right) , 
retiring President of the Southern California 
Chapter of the Electronic Representatives As- 
sociation, receives an engraved gavel from 
Jack Berman, new President of the Chapter. 


Pyramid Electric Co. has appointed 
two manufacturers representative 
firms, namely: Stang Sales Corp., 271 
Columbus Ave., Tuckahoe, N. Y. for 
the five boroughs of New York, West- 
chester County, N. Y. and Northern 
N. J.; and Kelly-Schmitz-Winkler As- 
sociates, 407 W. 74th St. Terrace, 
Kansas City 14, Mo. for Midwest ter- 
ritory: Iowa, Kansas, Missouri, Ne- 
braska and Southern Illinois. 


George Stevens Mfg. Co. has ap- 
pointed Raymond Kimball, 35 N. Ray- 
mond Ave., Pasadena, Calif., its ex- 
clusive West Coast Technical and 
Sales Representative. 


Burnell & Co., Inc., Pelham Manor, 
N. Y. has named David Launt its 
Syracuse, N. Y. manufacturers rep. 
Also, in the tri-cities area of N. Y. 
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Joe Vatter—named District Sales 
Manager of new Cannon Electric Co. 
Sales Engineering Office at 4508 Al- 
lisonville Rd., Indianapolis, Ind. 


Weldmatic Div. of Unitek Corp., 
950 Royal Oaks Drive, Monrovia, 
Calif., has appointed Tech-Ser, Inc. to 
represent the division in California, 
Nevada and Arizona. 


Lebell- Warren Associates, San 
Francisco, Calif——named sales reps 
for Birtcher Corp. in Northern Cali- 
fornia and most of Nevada. 


James B. Lovell — appointed sales 
rep for Central District of Silicone 
Products Dept., G.E. His office lo- 
cation is 540 S. Ist St., Milwaukee, 
Wis. 


]. B. Lovell K. O. Brown 


American Super - Temperature 
Wires, Inc., Winooski, Vt., a subsidi- 
ury of Haveg Industries has appoint- 
ed the K. O. Brown Co. at 4516 Man- 
ning Lane, Dallas 20, Texas, as its 
manufacturing rep. in Texas. 


Hamilton & Bayle Associates, Inc.. 
3350 Republic Ave., Minneapolis 26, 
Minn.—appointed sales rep for Cen- 
tralab, the Electronics Div. of Globe- 
Union, Inc. 


David M. Bradfield, 2375 Hampton 
Ave., St. Louis, Mo., will represent 
G. E.’s Insulating Materials Dept. in 
Missouri, Kansas, Arkansas, Louisi- 
ana, Oklahoma, Texas, and Southern 
Illinois. 


The Daven Co., subsidiary of Gen- 
eral Mills, Inc., Livingston, N. J., has 
appointed C. W. Mauldin Co., 441 W. 
California Ave., Palo Alto, Calif., to 
represent Daven in Northern Calif, 
Nevada and Hawaii. 


William D. Gannon—appointed Dis- 
trict Manager of Stromberg-Carlson’s 
Commercial Products Division High 
Fidelity Sales in Indiana, Kentucky 
and Southwestern Ohio. 


Wood Clemons Co., Minneapolis, 
Minn.—named to represent Compo- 
nents Div. of Fairchild Controls Corp., 
a wholly-owned subsidiary of Fair- 
child Camera and Instrument Corp., 
in the Minnesota area. 
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General Electric Offers .. . 


2 New Compact, Lightweight VIM's 


50 W mn.) 
EW HIGH-POWER ( 
VOLTAGE: TUNABLE MAGNETRON 
Type 2-5424 


200 ° y esl ned f tr alf- 
mec Speciall d g 2) 


2900 to - e telemetry, data link sys 


lightweight . - - ximately 


ing only 4.5 ibs. Gives appro 
in 


: ie, 
cent conversion efficiency} 


TUNABLE M 


2900 to 3109 
Bowl-magnet desié® 
inches) 3S 
reliability. 
ranging from 
in the order © 


plications in 


COMPACT VOLTAGE- 


90 me. 4 watts 
reduces S! 


¢ 2 watts. Now 2 


les and aircraft. 


missi 


AGNETRON—ONLY 24 ox 


( min.) output. 


ze (only 15 
creased 


designs 


yailable for @P- 


General Electric VTM line offers you these outstanding features... 


LINEAR TUNING permits design of simpler circuits. HIGH EFFI- 
CIENCY eliminates need for forced air-cooling. Reduced battery 
load increases battery life. UNIFORM POWER SPECTRUM assures 
driving traveling-wave tubes at optimum conditions. SMALL SIZE 
aids in design of compact, lightweight equipments. 


SELECT, THEN SPECIFY General Electric VTM’s. For application en- 
gineering assistance in simplifying new or retrofit circuits . . . for 
sample price and availability, contact nearest G-E Power Tube Sales 
Office. Bulletins PT-1 and PT-39 available. Power Tube Department, 
Section 8481-30, General Electric Company, Schenectady 5, New York. 

265-02 


POWER TUBE DEPARTMENT 


GENERAL @@ ELECTRIC 
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G-E Power Tube Department FIRST 
with the finest in: 


Ignitrons 

Thyratrons 

Magnetrons 

Metal-ceramic tetrodes 

Camera pick-up tubes 
Traveling-wave tubes 
Parallel-plane microwave tubes 
High-power duplexers 
High-power waveguide filters 
Klystrons 


(IN LESS THAN 
4 SECONDS 


WITH THE REVOLUTIONARY 


PRODUCTION AID TOOL! 


“PIG-TAILOR"® 


Foot operated 
No accessories 


3 minute set up $125.00 


‘*PIG-TAILORING’’ 


@ revolutionary new mechanical process for 
higher production at lower costs. Fastest 
PREPARATION and ASSEMBLY of Resistors, 
Capacitors, Diodes and all other axial lead 
components for TERMINAL BOARDS, PRINTED 
CIRCUITS and MINIATURIZED ASSEMBLIES. 


PIG-TAILORING eliminates: + Diagonal cutters 
« Long nose pliers « Operator judgment - 90% 
operctor training time « Broken components - 
Broken leads + Short circuits from clippings - 
65% chassis handling « Excessive lead tautness 


PIG-TAILORING provides: + Uniform component 
positi « Unif rking exp « Minio- 
turization spacing control + “*S'* leads for termi- 
nals « **U"" leads for printed circuits - Individual 
cvt and bend lengths « Better time/rate analysis 
« Closer cost contro! + Invaluable labor saving 
« Immediate cost recovery. 


Pays for itself in 2 weeks 


“*SPIN-PIN’’® 
Close-up views of 
“SPIN-PIN” illustrate 
fost assembly of 
tailored-lead wire to 
terminal. 

* No Training 

© No Pliers 

* No Clippings 

* Uniform Crimps 
* 22 Sizes 


PAYS FOR ITSELF 
THE FIRST DAY! 


BRUNO-NEW YORK INDUSTRIES CORP. 


RS & MANUFACTURERS OF ELECTRON 


34th STREET NEW YORK ie 
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industry 
News 


George C. Connor—elected Senior 
Vice President-Marketing of Sylvania 
Electric Products Inc., a subsidiary 
of General Telephone & Electronics 
Corp., N. Y., N. Y. 


Richard W. Cook and Joseph P. 
D’Arezzo — elected Vice Presidents 
(former, Deputy Group Exec., Gov’t 
Products Group; latter, Director of 
Planning) for American Machine & 
Foundry Co., N. Y., N. Y. 


Harold T. Ashworth—named Direc- 
tor of Manufacturing for Raytheon 
Co., Waltham, Mass. 


H. T. Ashworth L. T. Levisee 


L. James Levisee—appointed As- 
sistant to General Manager as Diver- 
sification Director, Hughes Aircraft 
Co., Culver City, Calif. 


D. A. Wilkinson—named Manager | 


of newly formed Product Planning 
and Market Research sub-section at 
G. E. Co’s. Light Military Electronics 
Dept., Utica, N. Y. 


Kenneth Talbot—named Sales Man- 
ager of Technical Ceramics for Gen- 
eral Ceramics Div., Indiana General 
Corp., Keasbey, N. J. 


Donald L. Ganson (Eastern Physi- 
cist)—heads transistor sales for Pa- 


cific Semiconductors, Inc., Culver City, 
Calif. 


Irving Silberg—appointed General 


Sales Manager for Kay Electric Co., 


Pine Brook, N. J. 


| Jules Cardon—named Manager of | 
Gov’t Sales by Servo Corp. of Amer- 


ica, Hicksville, N. Y. 


Vincent Neisius—appointed to new- 
ly created position, National Com- 
puter Sales Manager for Packard Bell 
Computer Corp., Div. of Packard Bell 
Electronics Corp., Los Angeles, Calif. 


Kenneth J. Carlson — named Vice 
President and General Manager of the 
Daven Co., Livingston, N. J., a sub- 
sidiary of General Mills. 


Available at 
ELECTRONIC 
JOBBERS 
NATIONALLY 


The complete 
illumitronic 
line of 


PLASTIC 


illurmitronic 
engineering’ 
Sunnyvale, California : 


RE 9-2395 
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Industry 
News 


John S. McCullough—appointed Di- 
rector of Marketing for Litten Indus- 
tries Electron Tube Div., San Carlos, 
Calif. 


Paul S. Smith—named to establish 
and manage a new technical informa- 
tion service for Motorola’s Consumer 
Products Div., Chicago, III. 


William H. Herrman — appointed 
Manager of Advertising and Sales 
Promotion for Stromberg - Carlson’s 
Electronics Div., Rochester, N. Y., 
Div. of General Dynamics Corp. 


Nicholas De Faleo—appointed Gen- 
eral Manager of Industrial Electronics 
Div., Allen B. Du Mont Labs Div’s., 
Fairchild Camera and _ Instrument 
Corp., Clifton, N. J. 


N. De Falco A. H. Sonnenschein 

A. H. Sonnenschein—appointed As- 
sistant to the President, Polarad Elec- 
tronics Corp., Long Island City, N. Y. 


Jess E. Dines—appointed Manager 
of new West Coast Engineering Office 
in Los Angeles, Calif. for Foto-Video 
Electronics Corp., Cedar Grove, N. J. 


Edward F. Finn—appointed Prod- 
uct Manager of Pos-E-Kon Div., 
Thomas & Betts Co., Elizabeth, N. J. 


John E. Brennan—named Staff As- 
sistant to President, Garlock Inc., 
N. Yue Be 


J. A. O’Brien—appointed National 
Sales Manager of Electronics (Con- 
tinental Connector) Div., DeJur- 
Amsco Corp., L. L., N. Y. 


John A. Staluppi—named Eastern 
Regional Sales Manager, Eli (““Mike’’) 
Mitchell—appointed Western Regional 
Sales Manager for International Rec- 
tifier Corp., El Segundo, Calif. 


Allan L. Merken—appointed Gen- 
eral Manager of George Rattray & 
Co., new subsidiary of Instruments 
for Industry, Inc., Hicksville, N. Y. 


Joseph H. Schellman—elected Vice 
President of Controls Company of 
America, Schiller Park, III. 
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3-D’s of Electronic Welding 


For delicate, demanding or 
difficult welding applications, 


delicate 


Hughes offers you a complete line of welding equipment. 


One delicate application called for the manufacture of 
ultra-sensitive thermocouples—cross-wire welding 0.001” 
platinum wires with unvarying weld results in order to 
assure uniform electrical characteristics. For this delicate 
application, Hughes recommended: 


The VTW-28, 10 Watt Second Stored Energy Power Supply, which 
consistently provides the energy required—with no variation. Energy stored 
repeats exactly—possibility of fluctuation from tubes in charging circuit is 
eliminated by variable transformer. 


The VTA-24, Welding Handpiece, which supplies the necessary, repeatable 
pressure (from 0.5 to 25 pounds)—releasing the stored energy only when the 
pre-set pressure is reached. 


Write or wire today for full information on Hughes precision welding controls 
and accessories—available in over 75 different equipment combinations: 
HUGHES, Vacuum Tube Products Division, 2020 Short St., Oceanside, Calif. 


For export information, write: Hughes International, Culver City, California. 


Cross-wire welding 0.001" platinum ther- 
mocouple wires with VTW-28 Power 
Supply and VTA-24 Welding Hand- 
piece—an unbeatable combination for 
ultra-miniature precision welding 
applications! 


Creating a new world with ELECTRONICS 


VACUUM TUBE PRODUCTS DIVISION 
HUGHES AIRCRAFT COMPANY 
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CAPACITORS 


molecular bond- 
ing assures abso- 
lute immunity to 
humidity 


monolithic con- 
struction elimi- 
nates need for 
case or hermetic 
seal 


alternate layers of 
high grade porce- 
lain dielectric and 
fine silver elec- 
trodes 


“Vitramon” capacitors feature 
smaller mounting area, lower 
inductance, and more versatil- 
ity of application. Solid state 
construction — fine silver elec- 
trodes fused to pure porcelain 
dielectric — provides outstand- 
ing stability, low loss, low 
noise, and high frequency 
operation to 200°C. 


THREE BASIC DESIGNS FOR A 
WIDE VARIETY OF APPLICATIONS 


\ a 


AXIAL- 
AXIAL RADIAL 
SERIES SERIES 


0.5 to 0.5 to 
6800 mmf. 5600 mnf. 


300 to 300 to 
500 vde 500 vde 


BOX 544 « BRIDGEPORT 1 * CONN 
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RADIAL 
SERIES 


0.5 to 
1200 mmf. 
50 to 
500 vde 


industry 
News 


Ralph J. Hovey—appointed Plant 
Superintendent of Packaged Electron- 
ics Div., Amphenol-Borg Electronics 
Corp., Broadview, IIl. 


Darrell V. Jarvis—appointed Mar- 
keting Manager of Burlington, Iowa, 
Div. of International Resistance Co., 
Phila., Pa. 


Earl J. Shelton 


Tube Div., Eitel-McCullough, Inc., San 


| Carlos, Calif. 


W. Walter Watts (Group Exec. 


| Vice President)—elected Chairman of | 


the Board and President of RCA Sales 
Corp., N. Y., N. Y. 


W. W. Watts E. T. Collinsworth 


Even T. Collinsworth, Jr.—elected 
Vice President of Fansteel Metallur- 
gical Corp., and subsidiaries, North 
Chicago, Ill. 


Manny Intoci — appointed Produc- 
tion Manager of Telectrosonic Corp., 
Telectro Industries Corp., Long Is- 
land City, N. Y. 


James Cronk—appointed Controller 
of Custom Cable and Electronics Sys- 
tems Facility, Pacific Automation 
Products, Inc., Glendale, Calif. 


John F. Ordway, Jr.—promoted to 
Market Analyst for Clevite Transis- 
tor, Waltham, Mass. 


James O. Haning—joins West Coast 
Sales Staff of FXR, Inc., Woodside, 


eS 


Ralph T. Dosher, Jr. — appointed 
Manager of Automation Products 
Dept., Texas Instruments Incorpo- 
rated Geosciences & Instrumentation 
Div.’s Instrumentation Group, Hous- 
ton, Texas. 


K. A. Ray — joins Semiconductor 
Div. of Hoffman Electronics Corp. as 
Solar Product Manager. 


Thomas A. Guerin—appointed Prod- 
uct Line Manager for Scientific and 
Process Instruments Div., Beckman 
Instruments, Inc., Fullerton, Calif. 
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appointed Man- | 
ager of newly formed High-Power | 


ACELE-HEALING. 
METALLIZED MINIATURE 
MYLAR CAPACITORS 


.»-the ultimate in 
precision self-healing capacitors 
Ce 


FCI presents a wide range of 
new metallized mylar capacitors 
employing the principle of self- 
healing. These capacitors offer 
the ultimate in miniaturization 
and reliability. They can with- 
stand operating temperatures up 
to 125°C without derating. 


Standard units are available 
up to 600 VDC in any capacity 
desired and have insulation re- 
sistance of 25,000 megohms per 
microfarad. 


The new FCI Self Healing 
Metallized Mylar Capacitors are 
furnished in bathtub cases, 
CP70 cases, or metal shell cases. 
A typical size is a 4MFD/400 
VDC capacitor in a hermetically 


sealed metal shell 

1%” O. D. by 

VAY 7 a 

FILM CAPACITORS, INC. 
3404 PARK AVENUE * NEW YORK 56, N.Y. 


fu e of nd r meta 
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Personals 


Bruce R. McFadden—named Engi- 
neering Manager for Packaged Elec- 
tronics Div., Amphenol-Borg Elec- 
tronics Corp., Broadview, IIl. 


Dr. Sidney L. Simon — appointed 
Chief Engineer, Missile Electronics 
and Control Div., RCA Defense Elec- 
tronic Products, Burlington, Mass. 


Frank J. Skwarek—heads new De- 
fense Products Div. as Vice President 
of Engineering at Polarad Electronics 
Corp., Lh, Bi FY: 


Robert H. Davis—named Chief En- 
gineer, Microwave Dept., Motorola’s 
Communications and Industrial Elec- 
tronics Div., Chicago, IIl. 


Franklin B. Jayne—appointed Man- 
ager of Engineering, Ordnance and 
Electronics Dept., Turbo Machine Co., 
Lansdale, Pa. 


Harlan Tripp—named Director of 
Research and Engineering, Vitramon, 
Inc., Bridgeport, Conn. 


H. Tripp 


Marion E. Hines—appointed to new 
position of Senior Scientist at Micro- 
wave Associates, Inc., Burlington, 
Mass. 


Chester Kirka—promoted to Chief 
Engineer of the X-Ray Tube Section, 
Machlett Labs, Inc., Subsidiary of 
Raytheon Co., Springfield, Conn. 


Burton D. Hatch—appointed Con- 
sultant and Manager of new design 
and standards engineering operation 
in G.E.’s Missile and Space Vehicle 
Dept., Phila., Pa. 


Maury I. Marks — named Senior 
Systems Engineer at Hill Electronics, 
Inc., Mechanicsburg, Pa. 


Dr. Joseph R. Feldmeier—appoint- 
ed Associate Director of Research, 
Phileco Corp., Phila., Pa. 


James H. McGarry—appointed Di- 
rector of Manufacturing for Mechan- 
ical Div., General Mills, Minneapolis, 
Minn. 
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3-D’s of Electronic Welding 


© 
demanding For demanding, diffi- 
cult or delicate weld- 
ing applications, Hughes offers you a complete line of 
precision electronic welding equipment. 


A recent demanding seam-welding application required 
the completion of over 3,000,000 welds per day on metal 
filters of stainless, nickel or bronze screen—ranging in 
thickness from 0.003” to 0.010’. Minimum screen defor- 
mation was required to assure uniform rate of flow. For 
this demanding application, Hughes recommended: 


The VTW-501 Power Supply—a new half and full-cycle, seam and spot 
welding AC power supply which delivers the uniform energy output required 
for high-production applications. It converts to a % or 2 to 20 cycle spot welding 
power supply by the simple flick of a switch. A phase shift control, which accepts 
from 10% to 100% of the pre-determined wave form, produces stepless energy 
output. No compromise settings are required—ever! 


Write or wire today for full information on Hughes precision welding controls 
and accessories—available in over 75 different equipment combinations: 
HUGHES, Vacuum Tube Products Division, 2020 Short St., Oceanside, Calif. 


For export information, write: Hughes International, Culver City, California. 


Seam welding 0.003" bronze filter 
screens at 120 welds per second with 
VTW-501. Accurate, unvarying energy 
output prevents screen deformation. 


Creating a new world with ELECTRONICS 


VACUUM TUBE PRODUCTS DIVISION 
HUGHES AIRCRAFT COMPANY 
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700,000 


OHMS 


0.25" 


TOLERANCE 


CINEMA 


MICROMINIATURE 


PRECISION WIRE-WOUND 
RESISTORS 


advantage of Cinema’s extremely compact 
design in precision wire-wound resistors to 
miniaturize your electronic assemblies. 

Featuring rugged construction, Type CE200 
resistors utilize unique winding techniques 
and are encapsulated in a superior epoxy 
formulation for complete protection against 
environmental conditions. Units are aged for 
long-term stability and high reliability. Per- 
formance characteristics per MIL-R-93B and 
MIL-R-9444. Standard temperature coeffi- 
cients are + 20 ppm, with finer coefficients 
on special order. The CE200 resistors are 
available in the following sizes and ratings: 


ce2sie | 05 | %" | 4" | 450K 
[ Ce2aze | 1 | %" | %" | 700K | 
| Ce243E | 25 | He | % | LB Meg. | 
| CE244E AS Te OR | %” | 2.5Meg. | 
For printed-wiring applications CE400 Series Units are 


available. Write today for com- 


Cee 
CINEMA 


ENGINEERING 


— WATTAGE MAX. 
TYPE RATING DIA. LENGTH RESISTANCE 


nia 
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Operate Tracking Station 


The Chance Vought Range Sys- 
tems Div., Dallas, Tex., has con- 
tracted to operate the Project 
Mercury space capsule tracking 
station in the Hawaiian Islands. 
The 15-month contract with NASA 
totals $900,000. 

The new tracking station is 15 
mi from Kekaha, Hawaii (at an 
elevation of 3,000 ft). Its principal 
function will be to track the Mer- 
cury manned satellites scheduled 
for launching next year. It is 
number 12 in a 17-station world- 
wide system. The station will also 
be used by the Navy for other 
tracking and monitoring opera- 
tions. 


Polaris Missile Trainer 


General Electric Co. has de- 
livered the first production model 
of the Polaris Fire Control Trainer 
to the Navy. For training ballistic 
missile sub crews, it simulates sub- 
merged launchings of the inter- 
mediate-range Polaris. The train- 
er, connected to the fire-control sys- 


| tem, allows its attack party to prac- 
Space at an absolute premium? Take | 


tice complete launching operations 
on the same equipment that would 
be used to fire an actual missile. 


THYRATRON-PHANOTRON® 
ALL common iedastral tubes tested 
From 0.1 Thru 16 Amp. 
Wherever Line Voltage Is Available 


* Precision Instrument Circuitry Provides 
Meter Display Of Operating Points 
Critical Grid Volts (Trigger Points) 
Critical Grid Current 
Arc-Drop Volts Direct Reading 
Filament Volts—inter Element Shorts 


* With Adjustable 
Anode Voltage—Critical Grid Voltage 
Critical Anode Starting Voltage 


* Circle Inquiry Number For Complete 
Technical Specifications and Price Or 
Contact Directly 


ALECTRIC MANUFACTURING CO. 
7842 39th Avenue 
Kenosha, Wisconsin 

*Thyratron Type Rectifier Minus Contro! Grid 
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smaller than ever 


TYPE LK rectangular 


High Voltage 


CAPACITORS 


If you require a smaller capacitor 
with much longer life, find out about 
our Type LK. Designed for 4 times 


the life of MIL-C-25A with 


case sizes as much as 80% smaller. 


Other advantages include: 


¢ superior resistance 
* better power factor 
¢ withstands greater overloads 
« may be operated to 125°C 
* voltage ratings from 
600 to 50,000 volts 


For full details. write for Bulletin LK. 


Have you received our pocket size "Comparator" 
FREE! and "Conversion chart?" Write today! 


Plostic Capacitor, »< 


2620 N. Clybourn Chicago 14, Illinois 


DI 8-3735 
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Personals 


Dr. Martin Schilling .. . new Vice 
President, Engineering & Research, 
Raytheon Co., Waltham, Mass. 


Richard Douglas . . . Chief Engi- 
neer, U. S. Engineering Co. Div., Lit- 
ton Industries, Van Nuys, Calif. 


William S. Aiken .. . Director of 
Engineering, The Thompson-Ramo- 
Wooldridge Products Co. Div. of The 
Thompson Ramo Wooldridge, Inc., 
Beverly Hills, Calif. 


John C. Beckett . . . to General 
Manager and Chief Engineer, Palo 
Alto Engineering Co., Subsidiary of 
Hewlett-Packard, Palo Alto, Calif. 


Ira Kamen . . . named President, 
Portland Industries, So. Portland, 
Me. (new company). 


Ira Kamen Dr. f. 1. Rabi 


Dr. Isidor I. Rabi, Physicist, be- 
comes technical consultant, Loral 
Electronics Corp., New York, N. Y. 


Dr. Jona Cohn. . . to Chief Engi- 
neer, Applied Research; Theodore 
Saltberg . . . Ass’t Chief Engineer, 
Digital Electronics Section, and Rob- 
ert D. Mohler ... Ass’t Chief Engi- 
neer, Product Research Section, Com- 
munications Div., Motorola, Inc., Chi- 
cago, Ill. 


Donald E. Garrett .. . to Manager, 
Advanced Development Engineering, 
T.V. Receiver Dept., General Electric 
Co., Syracuse, N. Y. 


Dr. Edward M. Pritchard .. . to 
Director of Engineering, Military 
Systems—Stavid Div., Lockheed Elec- 
tronics Co., Plainfield, N. J. 


Paul A. Scholz, has been named 
Manager, Defense Projects, at Racio 
Corporation of America’s West Coast 
Electronic Center at Van Nuys, Calif. 


Dr. Daniel H. Goodman has been 
appointed Manager of the Mountain 
View Components Laboratory, Moun- 
tain View, Calif., a facility of the 
Special Tube Operations of Sylvania 
Electric Products. 
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Me 


3-D’s of Electronic Welding 


(| 1 {f , It gg For difficult, delicate 
l 1cu or demanding welding 
applications, Hughes offers you a complete line of pre- 
cision electronic welding equipment. 

Joining 160 components in one cubic inch of space 
proved to be a difficult welding application for a com- 
puter manufacturer. Reliable weld-fused joints were 
required right next to heat sensitive elements. For this 
difficult application, Hughes recommended: 


The VTW-32, 250 Watt Second Stored Energy Power Supply—a complete 
power supply (including controls and pulse transformer) which provides from 
1 to 250 watt seconds output in less than 1.5 milliseconds. Instantaneous and 
complete metal fusion at the weld point is assured without danger of damaging 
heat transfer. 


The VTA-33, Precision Weld Head, which precisely duplicates pressure 
required to produce uniform, high-quality welds. Adjustable from 0.5 to 25 
pounds. Energy releases only when pre-set pressure is reached. 


Write or wire today for full information on Hughes precision welding controls 
and accessories—available in over 75 different equipment combinations: 
HUGHES, Vacuum Tube Products Division, 2020 Short St., Oceanside, Calif. 


For export information, write: Hughes International, Culver City, California. 


Electronic welding produces strong, reli- 
able, fused metal joints between nickel 
ribbon and tinned copper, tinned brass 
and dumet leads. Absolute control per- 
mits close proximity welding with no 
damage to heat sensitive components. 


Creating a new world with ELECTRONICS 


VACUUM TUBE PRODUCTS DIVISION 
HUGHES AIRCRAFT COMPANY 
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LILI 
LiLiLi Lill 
TILL 


LitLiiiiil 


LiLii til 
TUTTrrire 


This compact stabilizer design 

occupies a minimum of space and is especially adapt- 
able as a component in electronic devices where output 
voltages must be maintained + 1% of normal. Avail- 
able in ratings of 15, 25, 50 VA. 


Input voltage: 95/130 
Output voltage: 120; 6.3 


For applications requir- 
ing steady-state voltage 
for laboratory use or 
electronic circuitry this 
heavy duty design is 
available in the follow- 
ing stock ratings and 
voltage ranges. 


Capacities: 100; 200; 300; 500 VA 
Input voltage: 95/130; 190/260; 190/260 
Output voltage: 120 120 240 


This unit has been designed 
to provide instantaneous 
response to voltage fluctua- 
tion in large loads. Voltage 
output regulation between 
no load and full load is 
constant regardless of input 
voltage. Current limiting 
protection under overload 
conditions. 


Available in ratings of 
1000 and 2000 VA 


Input voltage: 

95/130; 190/260; 190/260 
Output voltage: 

120; 120; 240 


ACME ELECTRIC CORPORATION 


8910 Water St. © Cuba, N. Y. 


in Canada: Acme Electric Corp. Ltd. © 50 Northline Rd. © Toronto, Ont. 


SAA 3420/1873 
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“CALL FOR PAPERS" 


Prof. Group on Human Factors in Electronics, IRE, for 
March, 1961 issue. Topic: “Automation of Human 
Functions” Manuscripts to Guest Editor: Dr. Thomas 
Marill, Bolt Beranek and Newman, Inc., 50 Moulton 
St., Cambridge 38, Mass. 

1961 Int’l Solid State Circuits Conf., 8th Annual Meeting, 
IRE, AIEE, Univ. of Pa. Feb. 15-17, 1961, Univ. of Pa. 
campus and Sheraton Hotel, Phila., Pa. Abstracts—300 
to 500 words in length and key illustrations; plus 50- 
word summaries (doubled spaced typing) in triplicate 
on or before Oct. 14, 1960. Forward to: Jerome J. 
Suran, Bldg. 3, Room 115, G. E. Co., Syracuse, N. Y. 

1961 Int’l Convention, IRE, March 20-23, 1961, Waldorf- 
Astoria Hotel and New York Coliseum, N. Y. 100-word 
abstract in triplicate with title, name and address, 50- 
word summary in triplicate with title, name and ad- 
dress. Indicate tech. field. Original papers only to 
Dr. Gordon K. Teal, Chairman, 1961 Tech. Prog. Comm., 
The Institute of Radio Engineers, Inc., 1 East 79th St., 
N. Y. 21, N. Y., by Oct. 21, 1960. 

1961 Nat'l Symp. of Prof. Group on Microwave Theory 
and Techniques, IRE, May 15-17, 1961, Sheraton Park 
Hotel, Wash., D. C. Original papers in all fields of 
Microwave Research, Development and Application. 
500-word summaries by Dec. 12, 1960, to: Gustave 
Shapiro, Chairman, Tech. Prog. Comm., Eng’g Elec- 
tronics Sec., Nat’] Bureau of Standards, Wash. 25 D. C. 


The Electrochemical Society, Inc., Apr. 30, May 1-4, 1961, 


Claypool Hotel, Indianapolis, Ind.; Abstracts, not to 
exceed 75 words in length. Submit in triplicate to 
Society Hdqs. not later than Jan. 2, 1961. Indicate 
Symp. and author’s name. Send complete manuscripts 
to Mgt. Editor of Journal, same address. 

1961 Winter Conv. on Military Electronics, IRE, Feb. 1-3, 
1961; Los Angeles, Calif. 100-word abstracts, 500-word 
summaries. Submit to: Dr. J. Myers, Hoffman Elec- 

(Continucd on page 236) 
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OIL TITE 


McKINSTRY NEMA 
PA NEL E My C os 


MCKINSTRY Panel Enclo- 
sures built to NEMA Type 12 
specifications give your elec- 
trical controls, terminals and 
instruments complete protec- 
tion against oil, water cool- 
ants and extra protection in 
heavy dust-laden atmosphere. 
Before you buy, look into 


the complete line of MCKIN- 
STRY NEMA Type 12 En- 
closures for quality materials 
and workmanship at reason- 
able prices. 


Write: Dept. 70-D for new illus- 
trated catalog and price list on 
complete line of McKINSTRY En- 
closure and Fittings. 


McKINSTRY METAL WORKS, INC. 


285 McKinstry Ave. « Chicopee, Massachusetts 


Circle 142 on Inquiry Card 


ELECTRONIC INDUSTRIES - October 1960 


BENDIX CAPACITORS COVER A FULL TEMPERATURE SPECTRUM 


ALL FEATURE THESE IMPORTANT ADVANTAGES: 


Environmental resistance 
No voltage derating 


Under 125°C.— Specials 

e Size and weight reductions at high 
voltages e Drift —.25% capacitance 
change typical from —55°C. to 
+125°C. e High I. R.—1500 
megohm X microfarads typical at 
125°C. e Solid impregnants—no 
liquid leakage. 


125°C. to 200°C.— Available soon 
e .001 to 6.0 mfd., 200 V to 3 KV, 
specials to 10 KV. e Molded and 
metal housed; tubular and rectangu- 


Wide voltage range 
Solid impregnants 


High I. R. 


lar e Size and weight reduction— 
over plastic film and stacked mica 
types, particularly at high voltages 
e Drift—1% capacitance change 
typical from —55°C. to +200°C. 
e High I. R.—50 megohm X micro- 
farads typical at 200°C. e Proved 
in 4 years’ usage. 


200°C. to 315°C.—In production 
e .05 to 4.0 uf, 600 V and up e Drift— 
3% capacitance change typical from 


For full details, write: 


Scintilla Division 


ELECTRONIC INDUSTRIES 


October 1960 


Sidney, New York 


Wound mica papers 


Radiation resistant 
Exceptional stability 


—55°C. to +315°C. e High I. R.— 
10 megohm X microfarads typical 
at 315°C. e Nothing smaller at 
315°C. 


315°C. to 400°C.— In development 
e .001 to 6.0 uf, 150 V and 600 V 
e Drift—5% capacitance change 
typical from —55°C. to +426°C. 
e High I. R.—1 megohm X micro- 
farad typical at 400°C. e« Prototype 
availability « Only inorganic 
materials used. 
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FREED 
1110-AB INCREMENTAL 
INDUCTANCE BRIDGE 


Accurate inductance measurement with or 
without superimposed D.C., for all types 
of iron core components. 


inductance—1! Millihenry to 1000 Henry 
Frequency—20 to 10,000 Cycles 
Accuracy—!% to 1000 Cycle, 2% to 10KC 
Conductance—1 Micromho to 1 MHO 
“9” —0.5 to 100 
Superimposed D.C.—Up to 1 Ampere 
Direct Reading—fFor use by unskilled 
operators. 
ACCESSORIES AVAILABLE: 
1140-A Null Detector 
1210-A Null Detector - V.T.V.M. 
1170 D.C. Supply and 1180 A.C. Supply. 


The Freed Type 1620 M il 
i with a 
iable DC test setantted from 50 to 


ly 

1000 volts. 
Components such as transformers, motors, printed 
circuits, cables and insulation material can be tested 
at their reted voltage and above, for safety factor. 


@ Resistance — 0.1 megohms te 4,000,000 
megohms. 


TYFE 1620C MEGOHMMETER — a type 1620 
with additional circuitry for testing capacitors. 
TYPE 10208 MEGOHMMETER — a 500 volt fixed 
test potential. Range | megohm to 2 million 
megohms. 

TYPE 2030 PORTABLE MEGOHMMETER — bat- 
tery operated, 500 volt test potential. Range | 
megohm to 10 million megohms. 


Send for NEW 48 
Also ask for com 
ment catalog. 


FREED TRANSFORMER C0., INC. 
1726 Weirfieid St., Brooklyn (Ridgewood) 27, N.Y. 
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e transformer catalog. 
ete laboratory test instru- 


| 
| 


tronics Corp., Military Prod- 
ucts Div., 3717 S. Grand 
Ave., Los Angeles 7, Calif. 
by 15 Nov., 1960 for perusal 
of Tech. Prog. Comm. 


American Society for Testing 


39th Annual Conv. 


Materials Annual Meeting, 
ASTM, June 25-30, 1961, 
Chalfonte-Haddon Hall, At- 
lantic City, N. J. Deadline for 
papers is January, 1961. 

of Nat’l 
Assoc. of Broadcasters & 
Broadcast Engineering Conf., 
May 7-11, 1961, Shoreham & 
Sheraton Park Hotels, Wash., 
D. C. Deadline for submission 
of topics for engineering 
papers is 15 Dec. 1960. Con- 
tact A. Prose Walker, Mgr. 
of Engineering, NAB, 1771 N 
St. N. W. Wash., D. C. for 
more info. 


Conf. on Reliability of Semi- 


conductor Devices, 12-13 Jan. 
1961, Western Union Audit., 
60 Hudson St., N. Y. Papers 
and Abstracts accepted dur- 
ing June & July, 1960 sub- 
mit to Prog. Comm. no later 
than 1 Nov. 1960 for publish- 
ing in “Proceedings.” For- 
ward to John E. Shwop, 
Chairman, Prog. Comm., U. S. 
Army Signal Supply Agency, 
225 S. 18th St., Phila. 3, Pa. 
Attn: Prod. Dev., 15th floor. 


—OQCQ— RESISTORS 


FIXED « ADJUSTABLE- 


PRECISION * ULTRA-PRECISION 


ULTIMATE RELIABILITY: 
IMMEDIAT 


LARGEST SELECTION: 


ROTOHMETERS®: 
Minute, 


Unparallelled “ne fee 
jects’’ record since 1953 
01% resistors ore made 
te order in 24 hrs. 
Hundreds of standard types 
& models. 


—- BULLETIN # 
1. 1a R-65 


E 
DELIVERABILITY: 


Ultra - Prec 
Adjustable Re- 


sistors 
PLUG-TRIMS®: 


Plug- 
Socket 


in Resistors & 
Blocks fer 


Divider, Decade or 
Trimmer assemblies 
INSTRUMENTS: 
002% Voltage Di- 


ders 

01% Wheatstone 
Bridges 

01% Resistance 
jecades 

BANANA-PLUGS®: 


Resistors & Jacks 
R-STACKS*: 


Multi-Tap, 


Fixed & 


Adjustable Resistors 


“*200's'’ Std. de- 


sign LEW Lead Resistors 
*Patents Applied For 


For 
EEM, 


abbr. performance data see specs below or 
1960 edition, page 1263. 


GENERAL RESISTOR SPECIFICATIONS 


Type: 


Range: 
Absolute accuracy: 
Relative accuracy: 


Long 


Temperature coefficient: 
Power dissipation: 
MIL. 


DELIVERY: 


ire-wound, alse carbon 
& metal film. 

-01 ohms thrv 20 Megohms 
1% thre .005% (at 25°C) 
thru .001% 

thry .001% 

thre 2 ppm/*C. 

thry 3 watts at 125°C. 
MIL-R-93A & MIL-R-9444 
(applicable sections). 

4 weeks regular, 1 week 
thre 24 hrs.—Special 


term stability: 


Specs: 


Consolidated Resistance Company of America Inc. 


44 Prospect St., 


Yonkers, N. Y. YO 3-5900 
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General Electric 
RIV 


LIQUID SILICONE RUBBER 


Cures at room temperature, 


useful from —70°F to +600°F 


General Electric RTV silicone rubber 
compounds provide the dielectric prop- 
erties of silicone insulation in a form 
well suited for potting, encapsulating, 
sealing and impregnating. Available in 
a wide range of viscosities from 120 to 
15,000 poises, they do not shrink or form 
voids. RTV resists temperature extremes, 
moisture, ozone, weathering, aging and 
aircraft fuels. Applications include: 


Potting and Encapsulating 


RTV is used to pot whole electronic as- 
semblies, while RTV encapsulation pro- 
tects components from moisture, ozone, 
physical shock and high-altitude arc- 
over and corona. Also used as a con- 
formal coating on printed circuits. 

Transformer impregnation 
Impregnation with RTV assures top per- 
formance for aircraft transformers up 
to 250°C. Other materials failed due to 
poor high-temperature resistance or fail- 
ure to penetrate tightly wound coils. 

Cable Connection Potting 
Connectors and junctions of high- 
temperature cable, such as missile wir- 
ing harnesses or industrial power and 
control cables in severe environment, 
are potted with RTV because of its abil- 
ity to stand for long periods and then 
perform reliably when needed. 

Longer Life for Motors 

Electric motors last longer when stator 
windings are encapsulated with RTV. 
RTV’s outstanding moisture resistance 
enables dripproof motors to meet certain 
applications which formerly required 
totally enclosed units. 
*Room Temperature Vulcanizing. 
For more information and a free test 
sample, write (briefly describing your 
application) to General Electric Com- 
pany, Silicone Products Department, 
Section 001030, Waterford, New York. 


GENERAL @ ELECTRIC 
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BENDIX 
MS-R 


ENVIRONMENT RESISTANT 


Connectors 


Bendix MS-R series are the 
small, lightweight, more ef- 
ficient and compatible en- 
vironment resisting class of 
connectors as specified in 
the latest version of MIL-C- 
5015. 

Main joint and moisture 
barriers at solder weld ends 
have integral ‘’O”’ rings. 
Grommet design of “‘slip- 
pery rubber” is sealing me- 
dium for individual wires. 
This provides easier wire 
threading and friction-free 
travel of grommet over 
wires. 

Many other features are 
described in MS-R Bulletin 
Send for your copy today, or 


Call your 
Avnet 
Applications 
Engineer 


For dependable service 


and immediate delivery 


AVNET 


AVNETe70 State St. _ ,N.Y.-ED 3-580 

AVNET*5877 Rodeo Rd., Los ngeles 16,Cal. oor 0-6141 
AVNET*45 Winn St.. Burlington, Mass.-BR 2-3036 
AVNET*4180 Kettering Bivd. Dayton 39,0hio-AX 8-1458 
AVNET*2728 N. Mannheim Rd.. Melrose Park, Il1.-GL 5-8160 
AVNET*1262N.LawrenceSta. Rd.,Sunnyvale,Cal.-RE6-0300 


Circle 178 on Inquiry Card 


EXEC’S Demand 


(Continned from page 215) 


straight salary and salayy. plus 
merit raise. Salary plus stock op- 
tion took fourth place and then 
salary plus commission or override. 
The least popular plan was salary 
plus deferred payment. 

What was the average age of the 
execs? 61.7% were between 45 and 
50. Ages 40 and 55 each had 15.38% 
of the total; age 60 had 4.5%; age 
35 had 1.7% and age 65 had 1.1% 
of the total. 


“SPEAKS” IN 3 LANGUAGES 


1BM’s 870 document writing system speaks in 
three languages—type-written script, punched 
cards, and punched paper tape. It prepares 
documents for both men and machines in one 
single step—eliminates repetition. 


Form Controls Section 
Stromberg Carlson’s Electronics 
Div., Rochester, N. Y., has formed 
a department for development, pro- 
duction and marketing of solid- 
state control systems for nuclear 
reactors. These will include: neu- 
tron measuring channels, flow and 
temperature channels, safety sys- 
tems, data logging, special purpose 
computer systems, radiation moni- 
toring systems, and information 
display systems. Don D. Welt has 
been appointed product manager. 


Lease Scientific Instrument 


Educational institutions, labora- 
tories, and other users may now 
rent scientific instruments such as 
electron microscopes from RCA’s 
Communications and Controls Div. 
There is no down payment. Pro- 
rated credit for part of each 
month’s rental may be applied to- 
ward outright purchase. 


ELECTRONIC INDUSTRIES - 


NEW! 
COLLET KNOBS 


Tough, nylon body 
_ available in 
13 bright colors! 


This new series of molded nylon 
knobs and dials offers fresh, modern 
styling along with the strength and 
insulation properties of a rugged, 
nylon body. For 4%” shafts—ideal for 
laboratory and test instruments! 4 
types available: basic knob; pointer 
knob; dial knob 10-0/180°; and dial 
knob 10-0/270°. Ridged gripping 
surface for positive, comfortable 
“feel” — collet and nickel- plated 
locking screw designed for positive 
internal attachment. 


OTHER KNOBS AND DIALS — Johnson also 
manufactures a distinctive line of matching 
knobs and dials molded of tough, black phe- 
nolic to MIL-P-14 specifications. Metal dials 
and pointers are etched, satin aluminum, ano- 
dized finish—all knobs furnished with accu- 
rately centered brass inserts. Variations such 
as special shaft sizes, scales, or indicators 
available in production quantities. 


SHAFT COUPLINGS — Fiexi- 
ble and rigid types for cou- 
pling 4%” — Va"; Va" to 


and 3” to %” shafts 
FLEXIBLE SHAFTS — 3” and 
6” lengths for out of line or 
up to 90° angular control. 
PANEL BEARINGS—For use 
on 4%” shafts and panels 
up to 3%” thick. 
MULTIPLE CRYSTAL SELEC- 
TOR — Accommodates up to 
10, type FT-243 enpaaie. 
CRYSTAL SOCKETS AND 
CERAMIC PLUG — For low 
capacity, high voltage and 
high temperature —. 
Glazed steatite, Grade 1-4 
or better, DC-200 impreg- 
nated. 
RF CHOKES — a 7 
construction. For 1.7 ° 30 
mc. range and VHF, 
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Write today for our newest 4 MAJOR 
electronic components 

catalog — complete 

specifications, engineering 

prints and current prices on: 
© Capacitors © Tube sockets © Connectors © Pilot 
lights ¢ Insulators * Knobs, Dials © Inductors ¢ 
Hardware 
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CRIMEA AND PUNISHMENT 


At the height of the famous Charge of the Light Brigade, no less 
than 23 of the radar’s tubes malfunctioned simultaneously. (And no 
wonder — for this was the year 1856—91 years Before Bomac.*) 
The calamity not only left the Light Brigade totally in the dark, but it 
very nearly lost the battle and the radar unit itself. Only the heroic 
action of an anonymous radio operator, later reported missing, kept the 
unit from falling into Russian hands. 

Many years later, however, there appeared in England a man named 
Roland Stone, who claimed to be the missing radio operator of Balaklava. 
He was given a hero's welcome and was scheduled to receive the Victoria 
Cross for valor. He would have, too — except for a sharp-eyed, hawk- 
nosed man named Sheerluck Domes who happened to read about Stone 
in the newspaper. 


Domes rushed to see the Queen and managed to gain entrance just 
as Stone was about to receive his reward. 

Before the startled Queen could say a word, Domes was flashing 
a telegraph key under Stone's nose. “If you're a radio operator,” he 
hissed, “send me some code!” Stone stammered for a moment. His 
hands dropped helplessly to his sides. 

“You see, your majesty!"’ Domes said triumphantly. “This man is 
no radio operator. He wouldn't know a dot from a dash if he met them 
in Covent Garden. Off with his head, I say.” 

After they had led Stone away, the Queen marveled: “But Domes, 
how could you be sure this man was an impostor? All you knew was 
his name.” 

“That,” said Sheerluck, “was all I had to know. After all,” he 
went on, “a man named Roland Stone simply couldn't be a radio operator.” 

“Why not?” asked the Queen. 

“Because,” the great man said, “a Roland Stone gathers no Morse.” 
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Leaders in the design, development and manufacture of TR, ATR, Pre-TR tubes; shutters; 
reference cavities; crystal protectors; silicon diodes; magnetrons; klystrons; duplexers; 
pressurizing windows; noise source tubes; high frequency triode oscillators; surge protectors. 
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11 New RCA Industrial Power Transistors 


IN THE TO-36 PACKAGE 


These PNP Germanium alloy junction types featuring 100°C maximum junction 
temperature are broadly applicable for power switching in industrial and military circuits 


Now make RCA your source of supply for germanium 
power transistors in the single ended center stud pack- 
age. Check out the important design advantages these 
new RCA types provide: 


@ Low saturation resistance and low leakage current 
for high power efficiency. 


@ Effective heat transfer right at the point where 
needed, facilitates more compact designs. 


@ Cold-weld seal, proved by RCA through years of 
experience, provides extra assurance of uniform 
hermetic sealing. 


® Broad selection of voltage ratings and beta ranges 
for greater design flexibility. 

@ Wide application in power switching circuits such 
as de-to-de converters, inverters, choppers, solenoid 
drivers and relay controls. 

® Comprehensive on-the-spot design and application 
service provided by RCA’s growing team of Semi- 
conductor Product Field Engineers. 


Call your nearby RCA Semiconductor representative 
today for additional information on these new tran- 
sistors. For further technical data, write RCA Com- 
mercial Engineering, Section J-50-NN, Somerville, N. J. 


RCA SEMICONDUCTOR & MATERIALS DIVISION FIELD OFFICES 


EAST: 744 Broad Street, Newark, N. J., HUmboldt 5-3900. NORTHEAST: 64 ‘‘A”’ Street, Needham Heights 94, Mass., Hillcrest 4-7200. EAST CENTRAL: 714 New Center Blidg., 
Detroit 2, Mich., TRinity 5-5600. CENTRAL: Suite 1154, Merchandise Mart Plaza, Chicago, IIl., WHitehall 4-2900. WEST: 6355 E. Washington Blvd., Los Angeles, Calif., 
RAymond 3-8361 + 1838 El Camino Real, Burlingame, Calif., OXford 7-1620. SOUTHWEST: 7905 Empire Freeway, Dallas 7, Texas, Fleetwood 7-8167. GOV'T: 224 N. 
Wilkinson St., Dayton, Ohio, BAldwin 6-2366 » 1725 ‘‘K’’ Street, N.W., Washington, D. C., FEderal 7-8500. 


Available 
through your 
RCA Distributor 


The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 


